526 South Church St.
Charlotte, NC 28202

DU KE P.0. Box 1006

Mail Code EC13K

\/ E N E RGY@ Charlotte, NC 28201-1006

336-215-4576
704-382-6240 fax

November 7, 2013

North Carolina Department of Environmental and Natural Resources
Division of Waste Management

Solid Waste Section

1646 Mail Service Center

Raleigh, NC 27699-1649

Attn:  Ms. Elizabeth Werner

Re:  Closure Report for Beneficial Use Structural Fill
Marshall Steam Station
Catawba County, North Carolina
Record Number: CCB0072

Dear Ms. Werner,

Attached you will find the closure report for the Beneficial Use Structural Fill at Duke Energy, Marshall
Steam Station. This report was completed by S&ME Engineering in accordance with 15A NCAC
13B.1706 — Closure of Structural Fill Facilities.

The intended beneficial use of landfill cell construction and operation will not be required within
the time frame originally anticipated. Current facility landfill capacity will be analyzed annually
based on landfill space constraints to determine when landfill construction will begin. Therefore,
the Structural Fill area was covered with a temporary cover system consisting of 12 inches of
compacted earth and 6 inches of soil capable of supporting native plant growth consistent with
15A NCAC 13B.1705. Landfill construction will proceed as documented in the PTC documents
once the need arises

Please contact me if you have any questions or comments.

Respectfully submitted,

Kimberlee Hutchinson, PE
Environmental Services

Attachments: Structural Fill Closure Report, Industrial Landfill No. 1 Cells 3 and 4
Electronic Copy of Report

www.duke-energy.com Page 1 of 2



CC:

Dean Snyder, Duke Energy
George Tolbert, Duke Energy
Scott Parks, Duke Energy
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1. PROJECT DESCRIPTION

1.1 Background

The Industria Landfill No.1 is owned and operated by Duke Energy. The facility is located
a Marshall Steam Station in Terrell, North Carolina. The Industrial Landfill No. 1 was
permitted for Phase | (Cells 1 through 4) construction under Permit No. 18-12. Cedlls 1 and
2 are constructed and in the operations phase. The Cels 1 and 2 construction was
documented in S& ME’s “Cells 1 and 2 Construction Certification Report” dated January 31,
2011, and was gpproved in NCDENR’s “Permit to Operate’ dated March 7, 2011.

Remaining consstent with the Permit To Construct (PTC) and other documents submitted
to NCDENR, Phase 1 of the landfill development has been planned in the following six
stages:

e Stagel: Cedlls1 and 2 subgrade preparation (clearing and grubbing);

e Stage2: Structural Fill to Cells 1 and 2 subgrade (compliant with .1700 rule
regulations);

e Stage3: Cedls1and 2 construction and operation;

e Stage4d: Cédls3and 4 subgrade preparation (clearing and grubbing);

e Stage5: Structural Fill to Cells 3 and 4 subgrade (compliant with .1700 rule
regulations); and,

e Stage6: Cels3and 4 construction and operation.

At the time of this report, Stages 1, 2, 4, and 5 are complete, and Stage 3 is currently on-
going. Structura fill notification was provided for both Stages 2 and 5 .1700 Rules fill in
the “Structural Fill Facility Notification” dated May 29, 2010, and a subsequent update for
Stage 5 construction was provided in the “ Structural Fill Facility Notification Update” dated
March 16, 2012. Within these previous reports, the siting criteria for the structura fill was
discussed in detail and in genera accordance with 15A NCAC 13B.1704. The report
herein is being prepared to document the completion of Stage 5 construction consistent with
15A NCAC 13B.1705 and 15A NCAC 13B.1706.

During Stage 5 condtruction, it was determined that the future Stage 6 landfill cell
construction and operation will not be required within the time frame originally
anticipated. The landfill capacity will be analyzed annually based on landfill space
constraints to determine when future Stage 6 construction will begin. Therefore, Stage 5
construction area was covered with a temporary cover system consisting of 12 inches of
compacted earth and 6 inches of soil capable of supporting native plant growth consistent
with 15A NCAC 13B.1705. Stage 6 construction will proceed as documented in the PTC
documents once the need arises.

This report is intended to document the completion of Stage 5 construction in genera
accordance with 15A NCAC 13B.1705, and the temporary closure of the structura fill in
general accordance with 15A NCAC 13B.1706. Pertinent CQA documentation, including
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earthworks field and laboratory test results, record drawings, and project documentation are
included in the Appendices.

1.2 Design and Operations

The structural fill was designed, operated, and constructed utilizing various
environmental protection controls. Ash was moisture conditioned, collected, and
transported to the site in a manner that prevented nuisances and hazards to public health
and safety. Ash was generated on-site and was transported solely on Duke Energy
property to the site. Once the ash material was placed, water trucks were regularly
utilized to moisture condition the ash for both dust control, as well asto aid in meeting
the compaction and moisture requirements for materia placement.

During operations, surface water runoff was diverted away from the active ash placement
areasto aid in minimizing erosion and sedimentation. Prior to the commencement of
construction, an Erosion and Sediment Control (E& SC) Plan was prepared and approved
by NCDENR Land Quality Section to minimize erosion, sedimentation, and stormwater
runoff discharges. In addition, stormwater runoff discharges were contained within Duke
Energy property and ultimately conveyed to adischarge point at the existing ash basin
(NPDES Permit #NC004987).

1.3 Construction

Construction generally consisted of earthworks activities largely involved excavation and
placement of subgrade fill, structural fill soil cover, and topsoil/vegetative soil cover.
Subgrade fill was performed in accordance with .1700 rules by the SEFA Group
beginning in April 2012 and ending in March 2013. Subgrade fill placement was
performed in accordance with .1700 rules by Charah beginning April 27, 2012 and
ending September 12, 2013. Subgrade filling operations performed by SEFA were
monitored by S& ME, while subgrade fill operations performed by Charah were
monitored by ESP Associates (ESP). Subgrade fill was placed in uniform and compacted
one-foot thick lifts to meet the compaction and moisture requirements. The southern
perimeter subgrade fill slopes were constructed at approximate 3 horizontal to 1 vertical
(3H:1V).

Structural fill soil cover and topsoil/vegetative soil cover placement was performed by
Charah beginning August 5, 2013 and ending October 16, 2013. S& ME monitored
construction activities and provided testing services during structural fill soil cover and
topsoil/vegetative soil cover placement. Construction activities are discussed in further
detail in subsequent sections of this report.

1.4 Closure

As previously mentioned, the structural fill was covered with atemporary cover system
consisting of 12 inches of compacted earth and 6 inches of soil capable of supporting
native plant growth consistent with 15A NCAC 13B.1705. Once the need for full-scale
landfill construction arises, the structural fill will be permanently covered with adouble
liner system consistent with the approved PTC documents.

2
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To prevent ponding of surface water, stormwater drainage generally slopes at a 4 percent
slope across the top deck areato a diversion channel that conveys flow from the north
end of the site to adowndrain at the south end of the site. To minimize erosion, the site
was stabilized with erosion control matting, vegetation, and riprap.

1.5 Certification

Observation and testing results by S& ME, Inc. and review of observation and testing
results by othersindicated that the structura fill closure was completed in general
accordance with the .1700 rules and project documents. A Construction Certification
Statement signed and sealed by the Engineer of Record for the design and construction, a
registered Professional Engineer in the State of North Carolina, isincluded as an upfront
document in this report.
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2. CONSTRUCTION

Earthworks construction activities included excavation and placement of three different
materia types. subgrade fill; structural fill soil cover; and topsoil/vegetative soil cover.
Materia descriptions and general construction procedures for the three material types are
summarized in Sections 2.1 through 2.3. Earthworks construction observation and testing
activities are summarized in Section 2.4.

2.1  Subgrade Fill

The subgrade fill material definition and subgrade fill general construction procedures are
summarized in this section. Observation and testing results are reported in Section 2.4.

2.1.1 Material

Subgrade fill is defined as compacted fill placed to achieve proposed liner system
subgrade elevations. Subgrade fill primarily consisted of conditioned ash from the silos
near the plant.

2.1.2 Construction

Subgrade fill was performed in accordance with .1700 rules by the SEFA Group
beginning in April 2012 and ending in March 2013. Subgrade filling was performed in
accordance with .1700 rules by Charah beginning in April 2013 and ending in September
2013. Based on the comparison of pre- and post- topographic surveys, approximately
340,853 cubic yards of material were placed to complete the Cells 3 and 4 subgrade fill.
The subgrade fill was compacted to meet the requirements specified in the referenced
notification. The southern perimeter subgrade fill slopes were constructed at approximate
3 horizontal to 1 vertical (3H:1V).

2.2 Structural Fill Soil Cover

The structura fill soil cover material definition and general construction procedures are
summarized in this section. Observation and testing results are reported in Section 2.4.

2.2.1 Material

Structural fill soil cover is defined as compacted soil required for perimeter berms,
surface water control systems, and the lower 12 inches of the structural fill cover system.
Structural fill consisted of on-site borrow soils that were free of organic material, refuse
or debris.

2.2.2 Construction

Structural fill construction for Cells 3 and 4 was performed by Charah beginning August
14, 2013 and ending October 16, 2013. Based on the comparison of pre- and post-
topographic surveys, approximately 14,998 cubic yards of soil were placed as structura
fill soil cover for Cells 3 and 4 construction. The structural fill was compacted to meet
the specified project requirements. The maority of structural fill was constructed as the
lower 12 inches of the structural fill cover system.

4
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2.3 Topsoil/Vegetative Soil Cover

The topsoil/vegetative soil cover material definition and general construction procedures
are summarized in this section. Observation and testing results are reported in Section
2.4.

2.3.1 Material

Topsoil/vegetative soil cover is defined as sail fill placed within the upper 6 inches of the
structural fill cover system. Topsoil/vegetative soil cover consisted of on-site borrow soil
that isfree of refuse or debris.

2.3.2 Construction

Topsoil/vegetative soil cover construction for Cells 3 and 4 was performed by Charah
during September and October 2013. Based on the comparison of pre- and post-
topographic surveys, approximately 8,298 cubic yards of soil were placed as
topsoil/vegetative soil cover for Cells 3 and 4 construction.

2.4 Observation & Testing

S&ME and ESP observed, monitored, and provided field and |aboratory testing during
earthworks construction on a part-time basis for the cover system. Borrow soils used
during construction were monitored to evaluate that the materials conformed to the
project specifications.

Field and laboratory testing were performed at the specified frequencies summarized in
this section. Field and laboratory testing frequency requirements are stated per volume of
material and are based on lift area and thickness requirements provided in the
specifications. Tables 1 and 2 summarize frequency verification for field and laboratory
testing of earthworks.

2.4.1 Field Observation & Testing - Subgrade and Structural Fill

Field testing consisted of performing field density tests using the drive cylinder method
(ASTM D2937) and moisture content tests (ASTM D2216). S& ME monitored subgrade
fill operations from April 2012 through March 2013 and cover system structural fill
placement from August 2013 through October 2013. ESP monitored subgrade fill
operations from April 2013 through July 2013. Field density tests were performed at the
following frequency with the specified moisture-density requirements:
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. Moisture Density
Soil Type Frequency Requirement Requirement
_ 0 2 95% Standard
Subgrade Fill 1 test per 5,000 CY +3% of OMC Proctor MDD?®
. 1 0 2 95% Standard
Structural Fill 1 test per 807 CY +3% of OMC Proctor MDD?3

"Frequency based on one test every lift 43,560 square feet in area, and with a thickness of
0.5 feet

Optimum moisture content as determined by standard Proctor (ASTM D698) testing
3Maximum dry density as determined by standard Proctor (ASTM D698) testing

Field density test results for the subgrade and structural fill areincluded in Appendix I,
Sections 1 and 2, respectively.

The field density tests were compared with standard Proctor tests performed previously
on similar materials to estimate relative compaction of the materia at the tested locations.
During the initial stages of subgrade fill placement, the field density tests were compared
with standard Proctor tests performed previously on material placed in Cells 1 and 2
during landfill operations (S-1 through S-6). As subgrade fill progressed, the field
density tests were compared with standard Proctor tests performed on materia placed in
the Cells 3 and 4 structura fill (SG-1 through SG-18). The laboratory test results are
included in Appendix I, Section 1.

Ninety-three (93) field density tests were performed on the subgrade fill that met both
density and moisture requirements. An additional thirteen (13) field density tests met
density requirements, but were slightly outside the project moisture requirements. Those
tests were accepted, since the density requirements were met. Referencing Table 1, the
number of passing tests exceeded the sixty-nine (69) tests required to meet the specified
frequency.

Twenty-one (21) field density tests were performed on the structural fill that met both
density and moisture requirements. Referencing Table 1, the number of passing tests
exceeded the nineteen (19) tests required to meet the specified frequency.

Based on in-place material quantities, the number of passing field tests, as reported in
Table 1, met the required testing frequencies for the subgrade and structural fill
placement.

2.4.2 Laboratory Testing (Subgrade and Structural Fill)

Subgrade fill testing was generaly performed at a frequency of one suite of tests per
20,000 cubic yards and structura fill laboratory testing was performed at a frequency of
approximately one suite of tests per 10,000 cubic yards of material placed.
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In general, each suite of testsincluded the following:
e Water (Moisture) Content (ASTM D2216);
e Particle Size (ASTM D422);
e Liquid Limit, Plastic Limit, and Plasticity Index (ASTM D4318); and
e Standard Proctor Compaction (ASTM D698).

Laboratory test results for the subgrade and structural fill are included in Appendix I,
Sections 1 and 2, respectively. The subgrade laboratory test results are provided in
Appendix I, Section 1. The quantity of subgrade and structural fill material placed and
the number of laboratory tests conducted are reported in Table 2.

Approximately 340,853 cubic yards of subgrade fill were placed. To meet the specified
frequency of 1 suite of tests per 20,000 cubic yards of material, 17 tests would be
required. Eighteen (18) test suites were performed on the subgrade material; therefore,
the specified testing frequency was met.

Approximately 14,998 cubic yards of structural fill soil cover were placed. To meet the
specified frequency of 1 suite of tests per 10,000 cubic yards of material, two (2) tests
would be required. Seven (7) test suites were performed on the structural fill soil cover;
therefore, the specified frequency was met.

2.4.3 Field Observation & Testing (Topsoil/Vegetative Soil Cover)

S&ME observed and monitored during topsoil/vegetative soil cover construction on a
part-time basis. Topsoil/vegetative soil cover was observed to verify that the material
was refuse and debris.

The structural fill cover system soil cover thickness of 18 inches was aso verified
through surveying. The thickness was verified by comparing the elevations of subgrade
(top of ash) survey points with cover system (top of soil) survey points at similar northing
and easting locations and calculating the elevation difference. WSP provided survey data
that was obtained on an approximate 100-foot by 100-foot grid with individual survey
points also obtained at slope breaks. Soil cover thickness verification as-built drawings
and summary tables are included in Appendix I, Section 3. The thickness verification
data indicates that the minimum 18-inch thick soil cover thickness was achieved.

2.4.4 Laboratory Testing (Topsoil/Vegetative Soil Cover)

Topsoil/vegetative soil cover laboratory testing was performed to obtain soil amendment
recommendations for seeding over the cover system.

Laboratory test results for the topsoil/vegetative soil cover are included in Appendix I,
Section 3.



Structural Fill Closure Report S&ME No. 1356-11-032 Ph. 6
Industrial Landfill No. 1 —Cells 3 & 4 November 2013

3. PROJECT DOCUMENTATION

Construction activities and project progress were documented throughout construction.
While on site, S& ME engineering staff and technicians observed and documented
construction activities as summarized in daily field reports and photographs. The project
documentation information and project drawings and specifications are included in
Appendix I1.



CONSTRUCTION CERTIFICATION STATEMENT
FOR
DUKE ENERGY — MARSHALL STEAM STATION
INDUSTRIAL LANDFILL NO. 1
CELLS 3 AND 4 STRUCTURAL FILL CLOSURE REPORT

OWNER: DUKE ENERGY
OPERATOR: DUKE ENERGY

by:

S&ME, Inc.
9751 Southern Pine Boulevard
Charlotte, North Carolina 28273-5560

I hereby certify that the results of periodic construction quality assurance (CQA) activities
conducted by S&ME Inc. and review of testing by others, as summarized in this report, indicate that
the Marshall Steam Station Industrial Landfill No. 1 Cells 3 and 4 structural fill (NCDENR
#CCBO0072) was constructed and closed in general accordance with the requirements of Section
.1700 of the Solid Waste Rules and the project drawings and specifications.

“ %y, [GINEY.
AR, 2%\\// 2
ARG

1. Kyle Baucom, P.E.
N.C. Registration No. 038555
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TABLE 1

EARTHWORKSFIELD TESTING FREQUENCY VERIFICATION

S&ME Project No. 1356-11-032 Ph. 6

November 2013

CELLS3AND 4

NUMBER OF TESTSIN CELLS3

FIELD TEST
IN-PLACE VOLUME PROJECT AND 4
DESCRIPTION TEST STANDARD ESTIMATE SPECIFICATIONS FREQUENCY
(1test per X CY)
(CY) REQUIRED PASSING
Subgrade Fill (.1700 Rules Fill)
0,
Nuclear or Drive-Cyliner Density ASTM D 623270 rASTM D 95% Sta&dgrg Proctor 92
340,853 5,000 69
Moisture Content ASTM D 2216 + or - 3% of OMC 92
Structural Fill
0,
Nuclear or Drive-Cyliner Density ASTM D 623270 rASTM D 95% Sta&dgrg Proctor 21
14,998 807" 19
Moisture Content ASTM D 2216 + or - 3% of OMC 21

1. Freguency based on 1 test every lift 43,560 square feet in area, and with athickness of 0.5 feet.
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TABLE 2

S&ME Project No. 1356-11-032 Ph. 6

November 2013

EARTHWORKSLABORATORY TESTING FREQUENCY VERIFICATION

NUMBER OF TESTSIN CELLS3

CELLS3AND4 LAB TEST AND 4
DESCRIPTION TEST STANDARD| IN-PLACE VOLUME | FREQUENCY

ESTIMATE (CY) (per CY) REQUIRED PASSING
Subgrade Fill (.1700 RulesFill)
M oisture Content ASTM D 2216 17 18
Grain-size with Hydrometer ASTM D 422 17 18
Atterberg Limits ASTM D 4318 340,853 20,000 17 18
Standard Proctor ASTM D 698 17 18
Structural Fill
M oisture Content ASTM D 2216 2 7
Grain-size with Hydrometer ASTM D 422 2 7
Atterberg Limits ASTM D 4318 14,998 10,000 2 7
Standard Proctor ASTM D 698 2 7
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Section 1 — Subgrade
Section 2 — Structural Fill Soil Cover
Section 3 — Topsoil/Vegetative Soil Cover
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Section 1 — Subgrade

Subgrade Fill Field Density Test Results
Subgrade Fill Laboratory Test Results

Célls1l & 2 OperationsLaboratory Test Results
Final Subgrade As-Built Drawing




Subgrade Fill Field Density Test Results
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LEGEND

EXISTING MAJOR CONTOUR (10°)
[SEE NOTE 1]

EXISTING MINOR CONTOUR (2)
[SEE NOTE 1]

_
N — ——————
=

/
N~ — —
I — v EXISTING MAJOR CONTOUR (10’)

P — [OBSCURED, SEE NOTE 1]
\ )
]\ ] EXISTING MINOR CONTOUR (2')

N—= [OBSCURED, SEE NOTE 1]

\ §  FUTURE STRUCTURAL FILL

D — MAJOR CONTOUR (10°)

FUTURE STRUCTURAL FILL
MINOR CONTOUR (27)

\ EXISTING SOIL COVER PROPOSED LIMIT OF WASTE
(2 FOOT MINIMUM' THICKNESS)

VERTICAL SEPARATION FILL AREA

/ [SEE NOTE 2]

NOTES:
1. SURVEY INFORMATION PROVIDED BY THE SANBORN
MAP COMPANY FROM AERIAL PHOTOGRAPHY DATED
JANUARY 29, 2009. HORIZONTAL CONTROL
SURVEYS BASED ON NORTH CAROLINA STATE
PLANE NAD 83/2007. VERTICAL CONTROL
/ SURVEYS BASED ON NAVD 88. ALL AREAS OF
DASHED CONTOURS MAY NOT MEET NATIONAL MAP
ACCURACY STANDARDS AND SHOULD BE FIELD
VERIFIED.

' 2. CONTOURS IN THIS AREA ARE BASED ON PLANNED
' GRADES AND ARE NOT FINAL BUT PROVIDE A

PHASE 1 STRUCTURAL FILL
STRUCTURAL FILL NOTIFICATION
TERRELL, NORTH CAROLINA

MINIMUM OF 2—FT SEPARATION BETWEEN BOTTOM
OF PROPOSED STRUCTURAL FILL AND LONG—TERM
SEASONAL HIGH GROUNDWATER ELEVATION.

DUKE ENERGY MARSHALL STEAM STATION

\ DRAWN BY: CHECKED BY:
! 3. STRUCTURAL FILL SHALL CONSIST OF FILL TYPE S2,
] CONTAINING FLY ASH, AS REFERENCE IN cLD KRD
/ SPECIFICATION 02320, STRUCTURAL FILL SHALL BE
COVERED WITH A MINIMUM OF 18 INCHES OF SOIL, DESIGNED BY: | APPROVED BY:
6 INCHES OF WHICH SHALL BE CAPABLE OF \
SUPPORTING VEGETATIVE GROWTH. WMH 9
PROJECT NUMBER
1356—-08—-122
DATE:
5-29-09
80 0 40 80 160
I ( IN FEET ) 5
1 inch = 80 ft.

DRAWING PATH: Q:\1356\DUKE ENERGY\11-032 MSSILF#1 CELLS 3 AND 4\DWG\CELLS 3&4 SFILL FDT GRID.DWG
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ESP Associates, P.A.
3475 Lakemont Blvd
Fort Mill, SC 29708
Ph: (803) 802-2440
Fax: (803) 802-2515

REPORT OF FIELD DENSITY TESTS

Project:

Client:

ESP Project No:
Report Date:
Pnge:

Marshall Ash Landfill
Charah, Inc.
BP21.301

August 14, 2013

1af i

TEST DATE TYPE | MAXIMUM | OPTIMUM { IN-PLACE | IN-PLACE | IN-PLACE PERCENT LOCATION APPROXIMATE ELEVJOEPTH {FT) Test Specllic Comment Test # Linked
# aF DRY MQOISTURE WET MQOISTURE oRY COKMPACTION 10
TEST QENSITY CONTENT DENSITY CONTENT OENSITY %) Commont(s):
{PCF) {%) (PCF} (%) (PCF}
1 4/26/13 NG 90.6 208 108.2 213 90.0 a9 Cell #4, approximately center exlsting ash elevation Proctor 5-2
2 4/26/13 NG 20.8 20.8 106.3 201 87.6 98 Cell #3, approximately cerler exisling ash elevation Procier 5-2
3 4/26M3 | DT 90.8 20.8 106.8 21.3 86.0 97 Cell #4, approximately center existing ash elevation Practor 5-2
5 8/2113 DT 60.0 27.0 95,1 24.0 76.7 96 Cell #3, approximately center exlsting ash elevation Proctor 5-1
i
6 6/21113 BT B0.0 27.0 97.5 243 78.4 o] Cell #4, approximately center existing ash elevation Proctor S-1
TYPE OF TEST REMARKS
SC: SAND CDNE
DT DRIVE TUBE
NG: NUCLEAR GAUGE
RB: RUBBER BALLOON
Print Date: 8/14/2083 11:08:35 AM REPORT OF FIELD DENSITY TESTS Page 1 of |




Subgrade Fill Laboratory Test Results
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356-11-032 Plzdse 03 Report Date: 5/25/12

S&ME Project #:

Project Name: Marshall Industrial Landfill No. 1 - Cells 3 & 4 Test Date(s): 5/23-25/12
Client Name: Duke Energy

Client Address: 526 South Church Street, Charlotte, NC 28202 o

Boring #: - Sample #: 8G-1 Sample Date: 5/17/2012
Laocation: Offset: N1 Depth: N1

Sample Descripti Sandy Clayey Silt (ML) (Fly Ash)

Natural
Moisture 17.8%
- Content

rd

N 100% Saturation
N - Curve

N
"

NP
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' qu id Lim}'"t
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Plostic Index

100.0%

3/8" 100.0%
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Bulk Gravity
% Moisture
% Oversize

~ Moisture-Density Curve Displayed: Fine Fraction I ~ Corrected for Oversize Fraction (ASTM D 4718)
Sieve Size nsed to separate the Oversize Fraction: © #4 Sieve X 3/8 inch Sieve O 3/4 inch Sleve O
Mechamcal Rammer : Manual Rammer El : Mmst Preparatlon I - Dry Preparation [

T - g PR R W l'jnt pl‘OVEded B e B

ntcnt_of'Sml uncI Rotk by Mass
ng' Standard’ Effort :

v -

Kyle Baucom Ia Wé//
Technical Responsibility Signature Posititn - Date
This report shall not be repmdnced except in full, without the writien approval of S&ME, Inc.

S&ME, Inc. - Carporate 3201 Spring Forest Road 1336-11-032 Phase 03 SG-1 Practar.xlsx
Raleigh, NC. 27616 Page 1 of !



Form No. TR-D698-1

Revision No. 0
EvISIon e Moisture - Density Relationship %S&ME

Revision Dote: 11/21/07

ASTM D558, D698, D1557,

HTO T99, T1 Quality

Project # 1356-11-032 Phase 03 Report Date: 5/25/12
Project Name: ~ Marshall Industrial Landf 1l No 1- Cells 3 & 4 Test Date(s) 5/23-25112
Client Name: Duke Energy

Client Address: 526 South Church Street, Charlotte NC 28202
Boring#: = NI - - - Sample# = 8G-l Sample Date: -~ 5/17/2012
Location: GridD3 - Offset: N1 ' -Depth: NI
Sample Description: - -~ Black Fine Sandy Clayey Silt (ML) (Fly Ash) ' KR S

A, Tare Weight 164,

B. Wet Wt + Tare Wt 1123.6 925.1 1187.8 1002.8 1241.9
C. Dry Wt. + Tare Wt. 923.0 752.3 10891 857.8 978.2
D. Water Weight 200.6 172.8 198.7 145.0 263.7
E.Dry Weight © = =~

F. Moisture Content

G. Wt of Soil +-'Mold -

H. Wt. of Mold . _ - 124 i 4241
1. Wt. of Soil (g. or Ibs) 1515 1498 1457 - 1387 1491
J. Wtof Soil (Lbs.) 3.340 3.302 3212 | 3.058 3.287
K. Mold Volume Factor -30.09 - -30.09 30,09 | 30.09 - 30.09.

|L. Wet Density (PCF)

/4 inch Sieve. &1

chan faniial =i o
RLfEl’EﬂL‘ES/ Cnm.-nems / Dewm’mus' *ND = Not determine *Nl = Information was not provided

Jennifer Olsen NICET/117926 5/25/2012
Teclmiplmt Name - Certification Type/No. Dare
Kyle Baucom [/ y/ WS ﬁd e E'ﬂf].r;paf (AAQ/
Tec!mrcal Respansrbr[uy Signatire Posifion Date

This report shall not be repradnced except in fill without the written approval of S&ME, Inc.
S&ME, Inc. - Corporate 3201 Spring Forest Road 1356-11-032 Phase 03 SG-1 Procigr.xlsx

Rafeigh, NC. 27616 Page I of 1
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Form Na. TR-D422-3

fsi . 0
Revision No Particle Size Analysis of Soils %S&ME

Revision Date: 02/20/08

ASTM D422 ‘Ouality Assurairce

S&ME Project #: | Report Date: 6112
Project Name: Marshall Industrial Landfill No. 1 - Cells 3&4 -Test Date(s): 5/21/12-6/1/12
Client Name: Duke Energy ' :

Address: 526 S. Chuorch St., Charlotte NC 28202

Boring#: NI = © Sample #: 5G-1 -Sample Date: 51712
Location: Grid D3 Offset: NI Elevation: NI
Samp]c Descnpt]cm: e Black Fine Sandy Clayey Silt (ML) (Fly Ash) T T

Maximum Particle Size: '.#1.0 R o D . Gravel: - . 0.0% ST Sllt 80.2%
Silt & Clay (% Passing #200): ~ 904% ~ Total Sand: 9.6% v Clay - 103% -
ot Relatwe Den51ty (Assumed) . 2.100 . Moisture Content . 17.8% ... . Collmds_ '

qumd L]mlt NP st Lim ..___.__________NP__________..........Plashc]nde‘.. N

Kyle Baucom - ZZZL_,——» _ ﬁg\’c-f 4{; 197
Technical Responsibility S:gnamre Posmou e

Tlus report shall not be repraduced excep! in ﬁ:H wuhaut the wru‘teu approva! of S&ME Inc .

S&ME, Inc. - Corporate 3201 Spring Forest Road 1356-11-032 Phase 03 SG-1 Hydro.xlsx
Raleigh, NC. 27616 Page 1 of |



Form Na. TR-D4318-T89-40 Client code Client Test # state #

Revision No. 0
e Liquid Limit, Plastic Limit, and Plastic Index %S&ME

Revision Date: 11/20/07

Another cade ASTMD 4318 [ AASHTOT89 u| AdsHTO TS0 O - Onality Assurance
ul;rt.)jéc.t #: 1356-11-032 ' Phase 03 - Report Date: - 6/1/12
Project Name:  Marshall Industrial Landf' [INo.1-Cells3 &4 _ Test Date(s) 5/18/12-6/1/12

Client Name: Duke Energy
Client Address: 526 South Church Street, Charlotte NC 28202

Boring#: - "Nl .. - - Sample# SG-1 : ~ Sample Date: 5/17/12
Location: . Grid D3 " Offset: NI Elevation: NI
Sample Description: : Black Fine Sandy Clayey Silt (ML) (Fly Ash) AT

% Tare Weight ..
. 'Wet Soil Weight + A

" Dry Soil Weight + A
“Water Weight (B-C)
Dry Soil Weight (C-A)
% Moisture (D/E)*100
~# OF DROPS

zlm|od|o|a|e >

- One Point Liquid Limit ..

T N Factor ‘N | Factor

. “60.0 - 20 0974~ 26 - 1.005 -
=1 554 21 4. 0979 | 27 | o0
E o0 22 |0985 | 28 1.014
gl % B | 0m | 29 1018
b BEEL 24 30 1.022
£1 400 :

a1

= 350 .
il 'Y

S 1 iroup Symbol
A2 2025 30..35..40 l#'Of'DTOPS'i 00 Multipoint Method -
— — > ‘One-point Method
Wet Preparation . |_| ~Dry Preparation " .|| = “Air Dried || = - Estimate the % Retained on the #4() Sieve:
Netes / Deviations / Refereaces: . NI = Information not provided. '

ASTAI}D:-j#BEIS“":35Liqi}?H Limit, Plastic Litit, & Plostic Index of Soils

Jennifer Olsen %ngué-/ 3(0}.{1./6!1/2012 - Kyle Baucom | é/if!//_z-
Technician Name - Date - . Technical Responsibility : . Date

This report shall nol be reproduced, except in full, withou! the written opproval of SEME, Inc.

S&ME, INC. - Corporate 3201 Spring Forest Road 1356-11-032 Phase 03 SG-1 Plxisx
Raleigh, NC. 27616 Page 1 of 1




Lo

Farm No: TR-D2216-T265-1

fosinre; » S&ME
evsron o Laboratory Determination of Water Content % N -

Revision Date: 02/22/08

ASTM D 2216

AASHTO T 263 1

T

Project #: - 1356-11-032 Phase 03 - Report Date: 5/25/12
Project Name:  Marshall Industrial Landfill No. 1 - Cells 3&4 Test Date(s): 5/21-25/12
Client Name: Duke Energy

Client Address: 526 South Church Street, Charlotte, NC 28202 =
Sample by: - .. Jimmy Addis o Sample Date(s): C 5172
Sampling Method: © - NI o ' DrillRig: -

Notes / Devimtions / References

~ NI = Information not provided

NICET /117926 5/25/2012
Certification Type / No. Date

Jennifer Olsen
Technicr’an_ Name

-/
Kyle Baucam ,p{ %\-—\ /?uw é%ﬁq“ﬁ" 7 572 2.
Technical Responsibility Signature Paosition Date

This report shall not be reproduced, except in full, without the writterr approval af S&ME, Inc.

S&ME, Inc. - Corporate 3201 Spring Forest Road 1356-11-032 Phase (13 5G-1 Moistiures.xlsm
Raleigh, NC. 27616 Page [ of 2



Form No: TR-D2216-T263-1

Revision No. 0
evision Yo Laboratory Determination of Water Content %S&ME

Revision Dote: 02/22/08

ASTM D 2216 AASHTO T 263 O . Qxxaﬁt Assurance

Project #: 1356-11-032 Phase 03 Report Date: 6/22/12
Project Name:  Marshall Industrial Landfill No.1-Celis 3&4 Test Date(s): 6/20-22/12
Client Name: Duke Energy

Client Address: - 526 South Church Street, Charlotte, NC 28202 .
Jimmy Addis '

Sample Date(s):
. DrillRig: =

NA | 8SG-2 | NA | Jazz | 8137 | 37008 | 32644 | 4364 | 17.8%

Notes / Deviations / References
‘Oven Temperature Set at 60C.
Location: Grid C3 '

- ASTM D 2216: Laboratory Determination of Watey (Moisture) Content.of Soil and:Rock by Mass = -~

Karen Warner - A NICET 117900 612212012

Tec!:{ﬁc_r'qn Name L Signatwre -~ - . . Certification Type / No. _ .. - Dote

Kyly Baucom /a/éW - Project Engineer - 422 /)2
Technical Responsibility e Signature " Position Date

This report shall tiot be reproduced, except in full, without the written approval of S&ME, Inc.

S&ME, Inc. - Corporate 3201 Spring Forest Road 1356-11-032 Phase 013 SG-2 Moisture xIs
Raleigh, NC. 27616 Page [ of 2
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Form No. TR-D422-3

ision No. 0 . I N I
Revision No Particle Size Analysis of Soils %S& E

Revision Date; 02/20/08

ASTM D422

| ot e
1356-11-032 Phase 03

S&ME Project #: ‘Report Date: - 6/27/12

Prgject Name: Mashall Industrial Landfill No.1 - Cells 3&4 Test Date(s) 6/20-27/12

Client Name: Duke Energy

Address: 526 8. Church Sireet, Charlotte, NC 28202

Boring #: O NA ' - Sample #: SG-2 ' Sample Date: 6/4/12

Location: o GridC3 - e Offset: - NA . oo Blevation: - NA

Sample Description: _Black Gray Silt (ML) - - ' Fly Ash ' - S e
1

Meédiiim San 2:00'mnand >0.4

Maximum Particle Size: ~ #10.- = - - Gravel: .~ 0.0% Sl - 82.2%
Silt & Clay (% Passing #200): . .90.2%. .. . . TotalSand: . .. -98% .. . ... . . Clay  -80%
:nt Relative Density” (Assumed) 2200 = Moisture"'Content" 17.8% S Collopds
: '  “Plastic Limit - 36 Plastic Index 0

Liquid Limit 36
e

Kyle Baucom &M _ - Project Engineer ]/ %//i
Technical Responsibility Stgnature . : : Position - ' : Date

This report shall not be reproduced, except in full, withouwt the written approval of S&ME, Inc.

S&ME, fnc. - Corporate 3201 Spring Forest Road 1356-11-032 Phase 03 $G-2 Hydro.xis
Raleigh, NC. 27616 Page 1 of 1



Form No. TR-D698-1

Revision No. 0
evision o Moisture - Density Relationship %S&ME

Revisian Dare: 11/21/07

ASTM D358, D698, D1557, AASHT O T 09 TJ 5’0 th!njp Assurance

n
Phase 03 - * ReportDate: ~ . 6/25/12
' Test Date(s) 6/21-25/12

Project #: 1356-11-032
Project Name:  Marshall Industrial Landfill No. 1 - Cells 3 & 4
Client Name:  Duke Energy :

Client Address: 526 South Church Street, Cha.r]otte NC 28202
Boring#: " "NA" ' oo -Sample #: - 8G-2
Location:. ... Grid C3 o Offset: ... . NI.. . ... . Depth: .. .. NA. ... ..
Sample Description: =~ . Black Gray Sllt (ML) ' ~_Fly Ash PR S

A TareWelght LR 1574 | 1606

B. Wet_Wt-l-_Tare_Wt 9763 | -1060.4 1 10564 | 98355 904.7
C.Dry Wt. + Tare Wt. 788.0 | 840.1 | 8637 | B8i180 | 7659
D. Water Weight - - 1883 | 2203 | 1927 167.5 138.8
E.Dry Weight 6306 | 6795 | 7001 | "658.8 | 6043
|F..Moisture Content 32.4% | 3.0

G. Wtof 501] +Mold

H. Wt. of Mold 4242 4242 4242 4242 4242
1. Wt. of Soil (g. or Ibs.) 1489 1463 1481 1431 1373
J. Wt of Soil (L'bs.) 3.283 3.225 3.265 3.155 3.027
K. Mold Volume Factor 30.09 30.09 30.09 30.09 30.09

L. Wet Density (PCF)
M. Dry Density (PCF)

Re erences / C'ammeuts / Devmtmus

Jemnifer Olsen %LOJ&/ NICET/117926 - . . 6/25/2012
Technician Nawme " Sighature Certification Type/No, " Date

Kyle Baucom 7;4 ﬁi“ Project Engineer : 71).AQL
Techmca! Responsibility . . Signature L ... Position : -Dete

This report shall not be repmduced except in fuli wrrham the written appraval of S&ME, fne.

' Nl = Infurmatwn not prcv&ded ND Nut delermmcd

S&ME, Inc. - Carparate 3201 Spring Forest Road 1356-11-032 Phase 03 8G-2 Practar.xlsx
Raleigh, NC. 27616 Page | of !



Form No. TR-D698-2

Revision Na. : 0 Moisture - Density Report %S&ME

Revision Dote: 11/21/07

Qn alnjy Assnra 1ce

Ph ase 03

S&ME Project #: ~  1356- 11—032 . Report Date: - . 6/25/12
Project Name: Marshall Industrial Landﬁll No. 1 Cells 3 & 4 . Test Date(s): ~ 6/21-25/12
Client Name: Duke Energy '

Client Address: 526 South Church Street Charlotte, NC 28202

Boring#: 0 ONA “Sample#: £-8G-2

Loeation: . ... .QGrid C3 . e Offset .. -NI.

Black Gray Slit (ML) Fly Ash

Sample Description: .

: & o Natural - )
g Mmsture . 17.8%

100% Saturation
T curve

quu:a’me 3
Plastic Limit 36
Plostic Index

S 1000%

# 100.0% |
410 100.0%

0 99.8%

- #60 99.5%

90.2%

B_ulk_ Gravity
‘% Maisture

% Oversize
- mpD
" Opt. MC
Mmsture-Densny Curve Displayed: - Fine Fraction "X - - Corrected for Oversize Fraction (ASTM D4718) 'O
 Sieve Size used fo separate the Over51ze Fraction: -~ . #4 Sieve B 3/8 mch Sieve 01 - ' 3/4 inch Sieve [I

Mechamcal Ramrner = Manual Rammer o Mmst Preparatlon El Dry Preparation B4

- Kyle Baucom ' /@ ' ' Proiect Engineer - Vel
- Technical Responsibility : : - Signature s “Pasition : e Date

This re,ﬁarr shall not be repradur:ed exr:ept in jidl 1|fuhaul lhe written appraval of SEME, Inc

S&ME, Inc. - Corporate 3201 Spring Forest Road 1356-11-032 Phase 03 5G-2 Proctor.xlsx
: Raleigh, NC. 27616 Page 1 of |



Form No. TR-D4318-1T89-90

Revisian Na. O
Revision Dote; 11/20/07

S&ME

Liquid Limit, Plastic Limit, and Plastic Index

Another code ASTM D 4318 [X] AASHTO T 89 A AASHTO T 90 0O Onuality Assurance

R

Project #: 1356-11-032 Phase 03 - ~Report Date 6/28/12
Project Name:  Marshall Industrial Landfill No 1- Cells 3&4 Test Date(s) 6/20-28/12
Client Name: - Duke Energy ' '

Client Address: 526 South Church Street, Charlotte, NC 28202 _

Boring#: - "NA -Sample #'8G2 - 'Sample Datc: 6/4/12

Location: ...GridC3 - ... .. ... . Offset: . . ..~ Elevation: NA .. -
Sample Descmphcm' . Black Gray SI]t (ML) . Fly Ash Lo

A U Tare Weight
B g Wet SmlWelght-i-A_ . 19.45 -
'C | DrySoil Weight +A 17.63
D | Water Weight (3-C) 1.82
E | DrySoil Weight -4 5.05
¥ "% Moisture (D/E)*“IOO '

N - #OFDROPS.

" 0One’ Pothlqmdlelt ST
D “oN ) Faetor | N | CFactor -
S w0l eema ) o2e 005
g 450 21 0,979 0 27 ] e |

g o - 22 0985 | 28 | 1014

5 400 N, — - 23 099 29 - 1.018

o g M 24 ~0895 o[ 30 ]-o1022

8 N : a.000 0 -

21 30

=
— 300
\ ' L SR o N S One~Pomt Method L1

We?f’réparation-- L] Dry Preparatlon M RRE NS “Estimate the % Reramed on rhe #40 Sieve:

Noh.s / Deviations / Rgferumes

Karen Warner o 6/28!’20]2 'Kyle Baucom ' 74
Technician Name ' " Date Technical Responsibifity B Daie

This report shall not be reproduced, except in filll, without the written approval of S&GME, Inc.

S&ME, INC. - Corporate 3201 Spring Forest Rood 1336-11-032 Phase 03 5G-2 Plxls
Raleigh, NC. 27616 Page 1 of 1



Form No: TR-D2216-T265-1

Revision No. 0
Revision Date: 02/22/08

AASHTO T 265 ] Ouality AAssurance
S8 Pine Boulevard = Chatlotte; N
Project #: 1356-11-G32 Pha‘s;a'ﬁi.i” Report. Date: 8/7/112
Project Name:  Marshall Industrial Landfill No. 1 - Cells 3 & 4 Test Date(s): 8/3-7/12

Client Name: Duke Energy
Client Address: 526 South Church Street, Charlotte, NC 28202

Sample by: Jimmy Addis Sample Date(s): 7/25/11
Sampling Method NI : NI
i M : Tt =
14.8%
SG-4 301 16.35 654.21 566.31 87.90 16.0%
Notes 7 Deviations / References NI =Ng information provided.

Was no baggie or jar, so moisture sample was taken from the botiom of the bucket.

il and Rock by Mas:
Jennifer Olsen (fw%\f; L00c. NICET / 117926 8/7/2012
Technician Namie v Signare Ceriification Type / No. Dare

~7 o . -
Kvle Baucom {5{:& /4_,.\_ /%; e le?ﬁjﬂ Cus "Z//?{/Z/

Techiical Respounsibility Signature Position Dawe

This repors shall nor be veprodiced, except in full, wirhont the weitten approval of S&ME, e,

S&ME, Ine. - Corporare 3201 Spring Forest Road 1336-11-032 Phase 03 SG-3 SG-+4 Moistures.xls
Raleigh, NC. 27616 Page I of 2



Form No, TR-D422-2

Revision No. 0

Particle Size Analysis of Soils

Revision Date: 02/20/08 ASTM D 422
S&ME, Inc. ~ 9751 Southern Pine Boufevard ~ Charlotte, NC 2827
Project #: 1356-11-032 Phase 03 Report Date:  8/10/12 C
Project Name:  Marshalf Industrial Landfill No. 1 Cells - 3&4 Test Date(s): 7/28-8/10/12
Client Name: Dulke Energy Address: 326 South Church Street, Charlotte, NC 28202 | Sieve: | Retained Wi, | . . ‘Percent Passing
Boring #: NA Sample #  SG-3 Sample Date:  7/5/12 & 7/12/12 3.0" 0.0 _,um.m 4 100.0%
Location: Grid C3 Offset:  NA Elevation: NA LA 0.0 (washed) 100.0%
Sample Description:  Black Gray Silt (ML) 1.0" 0.0 o 100.0%
Pan #; “ _ Beaker #: Appareut Relative Density .Qrmmnimmi 2.200 3/4" 0.0 100.0%
Hydrometer Jar #: e 0.0 100.0%
Pan Tare Weight {grams): Moisture Content "Hygroscopic Natural - ..m\m_,. 0.0 Soil Mortar- 100.0%
Total Sample Air Dried Wt. + tare wt. (grams): 312,53 Tare # 35 Star - #4 0.0 SRR 100.0%
Weight of Total Sample Air Dried: 312,53 A Tare Wt. 15.63 16.39 #10 0.03 100.0% 100.0%
Weight of Air Dried Hydrometer Sample (g): 50.00 B Wet Wt + A 26.33 454.86 #20 0.03 99.9% $99.9%,
Total Sample Oven Dried: 311.36 C Dry Wt. + A 26.29 308.46 #40 0.04 99.9% 59.5%
Hydrometer Sainple Oven Dried (W) 49 81 D Water Wt. (B-O) 0.04 56.40 #60 - 0.27 90 5% 99 4%,
%% Passing #10: 100.0% E Dry Wt (C-A) 10.66 382.07 #100 0.96 98.1% 98. 1%
Correction Factor a (Tabte 1): 1.09 % Moisture (100 x D/E) 0.38% 14.8% #200 - 4.46 91.0% 91.0%
Description of Sand & Gravel Particles Rounded . 0O Angular = Hard & Durable i Soft W_ Weathered & Friable .. O~
Stirring Apparatus: A ] B O 3 Dmmwm_.mmob Time: 1 min,-:"  Sodium Hexametaphosphate: - 40 g./ Liter
Balance: D No. 3222 Cal. Date:  6/25/2012 Hydrometer: - [D No. 3901 Cal. Date: .~ 3/25/2012
Coantrol Cylinder 4| Comtposite Correction O - © 151H O _152H = .
Time Temp. Hydrometer nonqm_oﬁnonmww.woﬂ = Hydrometer Percent wmmmﬁwﬁoﬁ: m— . mwmwwﬂm Table;3 U_Wﬂmﬁn -
T (Min.) {0.5 °C) Reading Cvlinder Correction R Px%Passing #10 |7 L B £ x ((LATY2
1 21.3 42.5 5.0 . 37.30 82.0% 16.1 0.01371 0.05005
2 213 39.5 5.0 34,50 73.5% 10.6 0.01571 0.03624
5 21.5 32.0 5.0 27.00 39.1% LE.9 0.015371 0.02421
i5 21.5 18.5 5.0 13.30 20.5% (B 0.01571 0.01322
30 215 13.0 5.0 8.00 17.3% 15.0 3.01571 0.01110
60 215 10.3 5.0 3.50 .00 12.0% £5.4 0.0157% 0.00796
250 215 7.0 5.0 2.00 .49 4.4% 16.0 0.01571 0.00397
t440 21.5 55 5.0 0.30 £.1% 1. 1% 16.2 0.08571 0.00167
References / Conmnents / Deviationy ASTM D 422, D 2487, D 4318 .
Oveu Temperature Set at 60C.
Jennifer Olsen/Karen Warner NICET 117900 Kyle Baucom Project Engineer LN
P - S— e ”
Techniciau Nawe d\.ﬁm_ " _ms m Rvm_ w Certification # Technical Responsibilit Position Darte

SEME, Iie. - Corporate 3201 Spring Forest Road

Raleigh, N.C. 27614

1356-11-032 Phase 03 SG-3 Hydro.xls
Page [ of |




Forin No. TR-D4322-3
Revision No. 0
Revision Date: 02/20/08

Particle Size Analysis of Soils

ASTM D422 Cuality Assurance
S&ME, Ine. ~ 9751 Southern Pine Boulevard ~ Charlotte, NC 28273 '
S&ME Project #: 1356-11-032 Phase 03 Report Date: 8/10/12
Project Name: Marshall Industrial Landfill No. | Cells - 3&4 Test Date(s): 7/28-8/10/12
Client Name: Duke Energy y '
Address: 526 South Charch Street, Charlotte, NC 28202
Boring #: NA Sample #:  SG-3 Sample Date: 7/5/12 & 7/12/12
Location: Grid C3 Offset: NA Elevation: NA
Sample Description: Black Gray Silt (ML)
‘ 15" 173t 1nn an SN B #e #20 0D T HGD . Wil : a0
Al EIZ' \\
-+ W\\
| LN
80 N

T
o
=
=W
R
=]
o
Q
3]
=¥

A ™
\"h..
o 2 - N .--.'"9
w0 10 1 ' n1 0.0 0.001
Partiele Size {mm)
Cohbles : <300 mm (12"} and > 73 mm (3"} Fine Sand < {.425 mm and > 0.073 mm (#200)
Gravel -~ <73 mm and > 4.73 mm (#4) : Silt < 0.073 and > 0.005 mm
Coarse Sand =~ - - < 4.75 mm and >2,00 mm {(#10) Clay < 0.003 mm
Medium Sand < 2.00 mm and > 0.423 mm (#40) Colloids < 0.001 mm
Maximum Particle Size: #10 Gravel: 0.0% Silt  85.04%
Silt & Clay (% Passing #200).  91.0% Toatal Sand: 9.0% Clay 6.0%
@t Relative Density (Assumed) 2.2(0 Moisture Content P4 8% Colloids
Liguid Limit NP Plastie Limit NP Plastic Index NP
Coarse Sand: 0.0% Medium Sand: 0.1% Fine Sand: 8.9%
Deseription of Sand and Gravel Rounded O  Angular [lard & Durable Sofi O Weathered & Friable O
Mechanical Stirring Apparatus A Dispersion Period: 1 min. Dispersing Agent: Sodium Hexametaphosphate: 40 ./ Liter

References / Comunents / D(’,’fuam)m ASTM D 4318, D 854, D 2487

YA
Technician Name: (jf)('{jjm //! W(ﬂ( Date: ?//’/Z;://D
Kyle Baucom /? ,a/ Zc/de’—\ Project Engineer 8/75 v

Technical Responsibility Signature Position Date

This report shall not be reproduced, except in full, without the written approval of S&ME, Inc.

S&ME, Inc. - Corporate 3201 Spring Forest Road {336-11-032 Phase (13 5G-3 Hydro.xls
Raleigh, NC. 27616 Page I of |



Form No, TR-D4318-T8Y9-94
Revision No. ()
Revision Dare: 11720/07

Liguid Limit, Plastic Limit, and Plastic Index

Another code ASTM D 4318 AASHTO T 89 O AASHTG T 80 ] Quality Assurance
7 S&ME, Inc. 9751 Seuthern Pine Boulevard,Chailotie, NC 28273 .+

Project #: 1356-11-G32 Phase 03 Report Date: 8/10/12

Project Name:  Marshall Industrial Landfill No.1- Cells 3&4 Test Date(s) 7/28-8/10/12

Client Name: Duke Energy

Client Address: 526 South Church Street, Charlotte, NC 28202 AR

Boring#  NA Sample #: 8G-3 Sample Date: 7/5/12 &7/12/12

Location: Grid C3 Offset: NA Elevation: NA

Sample Description: Black Gray Silt (ML)

Tvpe qgﬁ_w__c_z_’_ _§'_,t_7__ecfjicat_i__(_)p SdME iD# “.Cal Dare: ~ Type @jn_d _Specmcation o SEME 1D # Caf Dare: - -

Balance {(0.01 g) - 13222 “6/25/2012 - Grooving tool 20165 1272072012 .

LL Apparatus 20230 6/26/2012 - Grooving tool RPN IN R ¢ S

Oven e S 10844 .. '5/9/2012 *  Grooving tool -
" Pan# x = - i Plastic Limit
oo Tare# '
A Tare Weight
B Wet Soif Weight + A
C Dry Soil Weight + A
D Water Weight (B-C)
E Dry Soil Weight (C-A)
F % Moistare (D/E)*100
N # OF DROPS Moisture Co:aréi:i_fﬁ [ii‘g#ernzr'ued
LL LL=F * FACTOR .~ . '- : = (L
Ave, - Average = i ' ' i _
7 :;U One Point Liquld Limit
N Factor N Factor
60.0 20 0.974 26 1,005
—_ 350 21 0.979 27 1.009
z 12 {.985 28 1.014
] B 23 0.99 29 1018
‘:’,_: 45.0 24 0,995 30 1.022
g 46.0 23 1.000
§ 350 NP, NOI‘{-P_.I.??U.C
| . Liquid Limit
o Plastic Limit
250 Plastic Index
20.0 . - - - | o Group Symbol ML
15 20 I 30 35 4 5 Muhipoint Method
One-point Method ~ []

Wet Preparation I Dry Preparation 7] AirDried Y] Estimate the % Retained ou the #40 Sieve:

Notes / Devintions / References:

Oven Temperature Set at 60C.

ASTM D 4318: Liquid Limir, Plastic Limit, & Plastic Index of Soils

Karen Warner 22 Oé - Kyle Baueom Mf;/g,

Teclmician Name Date Techuical Respousibiliyy Daie

This report shall not be reproduced, except in fitll, without the writien approval of S&ME, Ine.

S&ME, INC. - Corporate 3201 Spring Forest Road 1356-11-032 Phase 03 8G-3 Plxls
Raleigh, NC. 27616 Page ! of |



Form No. TR-D69S-1
Revision No. 0
Revision Date: 11721707

Project #:

Moisture - Density Relationship

ASTAM D538, D698, D1357, AASHTO T99, T180

L S$&ME, Ine~ 9751 Southern Pine Boulevard~Charlotte, NC 28273

Ounality Assuranice

1356-11-032 Phase 03 Report Date: 8/10/12
Project Name: Marshall Industrial Landfill No. 1 -Cells 3 & 4 Test Date(s) 8/8-10/12
Client Name: Duke Energy
Client Address: NI :
Boring #: NA Sample #: S5G-3 Sample Date: 7/5/2012
Location: Grid C3 Offset: NI Depth: NA
Sample Deseription: Black Gray Silt (ML)
Type and Specification’ S&ME ID # Cal Date: Type and Specification =i * S&MEID # ‘Cal Date:
Balance (0.1g) 0182 6/8/2012. Compaction Mold ~ * 20231 11612012
Balance 22182 6/8/2012 - Compaction Hammer 6/6/2012.
Straightedge 8/7/2012 ©  Oven 7/13/2012 - .
Sieve i 4/3/2012 = - s
Water Colitent equires GP 2 Balance (0.1 pram Readability).
. ASTMD2216 50 . ASTMD4959 O
‘ : ) 400 450 | 500
ML G SA ] 698
A. Tare Weight AL 159.3 157.3 159.6 154.6
B. Wet Wt + Tare Wit 3 B : 804.9 1097.7 1043.5 10223 990.7
C. Dry Wt. + Tare Wt. C.. 690.1 511.3 356.5 826.0 791.1
D. Water Weight B-C. 114.8 186.4 187.0 196.3 199.6
E. Dry Weight C-AlL 530.8 754.0 090.9 671.4 630.8
F. Moisture Content IOO*D_[E_ 21.6% 24.7% 26.8% 29.2%, 31.6%
CﬂmpactlouData i og 3 Balance for ASTM (1 gram or .0022 Lb. readability).  Check: R
"_-'_Z_ZASTM D538 07 ASTM DISS? O AASHTO T99 O AASHTO T_I__SD .o
< Method A" [E] Method C 0 Method:D (ASTM 1978} 00 AASHTO Method D O
G. Wt of Sail + Mold G 563 5698 5749 5748 5722
H. Wit. of Mold L H. 4241 4241 4241 424] 4241
L. Wt. of Soil (g. or Ibs.) G-H 1396 1457 1508 1507 1481
J. Wt of Soil (Lbs.) 1/453.6 or | 3.078 3.212 3.325 3.322 3.265
K. Mold Volume Factor K. 30.09 30.09 30.09 30.09 30.09
L. Wet Density (PCF) JFK 92.6 96.6 100.0 100.0 98.2
M. Dry Density (PCI) L/I+F) 76.2 77.5 78.9 77.4 74.6
Sieve Size used Lo separate the Oversize Fraction: #4 Sieve 3/8 inch Sieve O 3/4 inch Sieve O
Mechanical Rammer Manual Rammer [ Moist Preparation O Dry Preparation
Referencees / Connnents / Deviations: NI= Inlormation not provided. ND = Not determined.
Jennifer Olsen (;Ifﬂlrmuﬂécd At NICET /117926 8/10/2012
Tecimician Name Signatire Certification Type/No, Date
Kyle Baucom //Nz/f{ L Project Engineer ’&é)/ A’Z,
Teclmical Responsibilin: o Signatnre Pogsition Date

This repart shall nat be repradnced, except in full withont the sweritten approval of S&EME, Ine.

1336-11-032 Phase 03 §G-3 Proctor.xisx
Page | of |

S&ME, Inc. - Corporate 3201 Spring Forest Road

Raleigh, NC. 27616



Formi No. TR-Dg98-2
Revision No, : () . . .
Revision Date: 11/21/07 Moisture - Densniy Repm t

Ouality Assurance

. . S&ME, Tnc.~ 9751 Southern Pine Boulevard~Charlotte, NC 28273
S&ME Project #: 1356-11-032 Pliase 03 Report Date: 3/10/12

Project Name: Marshall Industrial Landfill No. 1 -Cells 3 & 4 Test Date(s): 8/8-10/12
Client Name: Duke Energy o '

Chent Address: NI S
Boring #: NA Sample #: 5G-3 Sample Date: 7/5/2012
Location: Gnid C3 Offset: NI Depth: NA
Sample Description: Black Gray Silt (ML)

P
ASTM D 698 -- Method A

Dry Density  78.9

OptlmumMolsure Content 26.9%

, S -  Soil Properties
LMmsture-Deusr'gr Relations af Soil and Soil-Aggregate Mixtures ﬂ P
e e Natural
: - Moistire 14.8%
\
~
100% Saturation i U'_Of
Soil:(D834)
R ‘\\ Liguid Limit NP
3 AR il Plastic Limit NP
p— _ b Plastic Index NP
£ iR e A N % Puassing
E N
) O N N 4 100.0%
. g e b 210 1 /8" 100.0%
~ ) g 5 \ L 100.0%
af: & - 1o 100.0%
'- : ~NC 1 140 99.9%
' TN ot 99.4%
i Q,
70.0 : 4200 91.0%
; Oversize Fraction
65.0 — : L ‘rf;,'[‘:‘ f.’:m”ff’
15.0 200 25,0 30.0 S350 40.0 o Moisture
% Oversize
Moisture Content (%o) E MDD
- 1y Opt. MC
Moisture-Density Curve Displayed: Fine Fraction [x Corrected for Oversize Fraction (ASTM D 4718y O
Sieve Size used to separate the Oversize Fraction: #4 Sieve 3/8 inch Sieve [ 3/4 inch Sieve O
Mechanical Rammer E| Mangal Rammer O Moist Preparation [ Dry Preparation
References / Conunents / Deviations: NI = Information not provided. ND = Not determined.
Technician Name: Jennifer Olsen ?ﬁ'rmwi.ya 20 Date: 8/10/12
- ; .
Kyle Baucom %”' ééq»—v Project Engineer M 77
Techiical Respousibilin: Signatiire Position " Dare
This report sholl nor be reprodnced, excepr in full, withont the writien approval of S&AME, Inc.
S&AME, fnc. - Corporate 3204 Spring Forest Road 1356-11-032 Phase 03 5G-3 Proctorxilsx

Raleigh, NC. 27616 Puage | of 1



Form No, TR-D4£323.2

Revision No. 0 Particle Size Analysis of Soils

Revision Date: 02/20/08 ASTM D 4232 \
S&MTE, Inc. ~ 9751 Southeru Pine Boulevard ~ Charlotte, NC 28273 -
Project #: 1356-11-032 Phase 03 Report Date:  8/10/12
Project Name:  Marshall lndustrial Landfill No. 1 Cells 3&4 Test Date(s): 7/28-8/10/12
Client Name; Duke Energy Address: 526 South Church Street, Charlotte, NC 28202 7 Sieve | Retained Wt. |- - Percent Passing
Boring #: NA Sample #: 8G-4 Sample Date:  7/5/12 & 7/12/12 m.o._.” 0.0 pan # 100.0%
Location: Grid C3 Offset: NA Elevation: NA H.m_r.._” 0.0 (washed) 100.0%
Sample Description:  Black Gray Silt (ML) ST 0.0 100.0%
Pan #: _ _ Beaker #: Apparent Relative Density (Assumed)| .. 2.2005 7| - 3/4" 0.0 C e 100.0%
Hydrometer Jar #: TR Vo ERSRTE 172" 0.0 B 100.0%
Pan Tare Weight (grams): Moisture Content - |- Hygroscopic |- MNatural 0.0 Soil Mortar 100.0%
Total Sample Air Dried Wt. + tare wt. (grains): 300.77 Tare # 50 301 0.0 100.0%
Weight of Total Sample Air Dried: 300.77 A Tare Wt. 15.77 16.35 < #10: 0.00 106.0% | 100.0%
Weight of Air Dried Hydrometer Sample (g): 50.00 B Wet Wt + A 26.42 654.21 #20- 0.01 100.0% 100.0%
Total Sampie Oven Dried: 209.02 C Dry Wt + A 26.39 566.31 #40..- 0.02 100.0% 100.0%
Hydrometer Sample Oven Dried (W) 4986 D | Water Wt (B-O) 0.03 87.90 | #60 024 09 5% 09 584
t» Passing #10: 100.0% B Dry Wt.  (C-A) 10.62 54096 #100 0.88 08.2% 98.2%
Correction Factor a (Table 1): 1.09 % Moisture (100 x D/E) 0.28% 16.0% #200 4.09 01.8% 01.8%
Description of Sand & Gravel Particles Rounded -~ " . Angular O+ - Hard & Durable *'Weathered & Friable O
Stirring Apparatus: A x B ] .02 Dispersion Time:
Balance: ID No. 3222 Cal. Date: 6/25/2012 Hydrometer: ; 3901 Cal. Date: - 3/25/2012
Control Cylinder X Composite Correction O o 1515 O 15200 [®
Time Temp. Hydrometer ODzQOOWann:mwwmﬁomma Hydrometer .”.E.MEO.WM — mvmmmﬂwmmoﬁc = MWMMM_NRW Table 3 & U_WUEM:%
T (Min.) (0.5 °C) Reading Cylinder Correction R (Rxa/W)x100 | P x % Passing #10:]° 1 T K x (L/T)"
| 21.5 45.0 5.0 0w Y 40.00 87.4% 87.45% 9.7 0.01571 0.04903
2 21.5 40.0 5.0 33.00 70.5% 76.3% 10.6 0.01571 0.03610
5 215 325 RERT 45 : 27.50 60.1% 60. % 11.8 0.01571 0.02412
15 21.3 19.5 5.0 - 14.50 31.7% 31.7% 13.9 0.01571 0.01514
30 215 14.5 5.0 6.50 20.8% 20.8% 14.7 0.01571 0.01101
60 215 11.5 5.0 6.30 14.2% 14.2% 15.2 0.01371 0.00792
230 21.5 8.0 5.0 3.00 6.6% 6.6% 15.8 0.01571 0.00395
1440 21.5 53 5.0 0.30 1.1% 1.1% 16.2 0.01571 0.00167
References / Comments / Deviations ASTM D 422, D 2487, D 4318 TR ‘ T
Oven Temperatore was set at 60C. .
Jennifer Olsen/Karen Warner NICET 117900 Kyle Baucom Project Engineer %\\W&P
Techmician Name Certification # Tectmical Responsibility Pasition Date
S&ME, Ine. - Corporate 3201 Spring Forest Road 1356-11-032 Phase (3 SG-4 Hydro.xls

Raleigh, N.C. 27616 Pace | of 1



Form No, TR-D422-3
Revision No. 0
Revision Date: 02/20/08

Particle Size Analysis of Soils

ASTA D422 Quality Assarance
- : _ S&ME, Inc. ~ 9751 Southern Pine Boulevard ~ Charlotte, NC 28273 _ Lot
S&ME Project #: 1356-11-032 Phase 03 Report Date: 8/10/12
Project Name: Muarshall Industrial Landfill Na. 1 Cells 3&4 Test Date(s): 728-8/10/12

Client Name: Duke Energy .

Address: 526 South Church Street, Charlotte, NC 28202

Boring #: NA Sample #:  SG-4 Sample Date: 7/5/12 & 7/12/12
Location: Grid C3 Offset:  NA Elevation: NA
Sample Description: Black Gray Silt (ML)
LSTD LMY 12 g g I R0 DRG0 DD 200
Y SR . R : R i
£330 \“
92 C
-0 \
g AT \
\
pt:'
w HA Y \
\
a - G \
L \
| \
i N
\\
2 N
.
. By 4 $ s \\9
100 10 1 . S0l .01 0.001
Particle Size (mm)
Cobbles < 300 mm (12") and > 73 mm {3"} Fine Sand < {.425 mm and > 0.075 mm (#200}
Gravel <75 mm and > 4.75 mm (#4) Silt < 0.075 and > 0.005 mm
Couarse Sand <4.75 mm and >2.00 mm (#10) ~Clay < 0.003 mm
Medium Sand < 2.00 mm and > 0.425 mm (#40) Colloids < {.001 mm
Maximum Particle Size: #20 Gravel: 0.0% Silt 83.3%
Silt & Clay (% Passing #200):  91.8% Total Sand: 8.2% Clay 8.5%
nt Relative Density (Assumed) 2.200 Moisture Content 16.0% Colloids
Liquid Limit NP Plastic Limit NP Plastic Index NP
Coarse Sand: 0.0% Medium Sand: (1.0%4% Fine Sand: 8.2%

Deseription of Sand and Gravel Rounded O  Angular O

Flard & Durabie

(| Sofi O  Weathered & Frinble O

Mechanical Stirring Apparutus A Dispersion Period: [ min. Dispersin

2 Agent: Sodium Hexametaphosphate: 4 g/ Liter

References / C omme.rrt.s/’ﬁ@iaﬁan.s‘.' AASTM D 4318, T3 854, > 2487

Technician Name: C7 V24 /.10 W
L

VAR,
Date: ;Y//b// z

Kyle Baucom

Teclmical Responsibility

74 //f;//{f Zﬁ/{‘m\/

// Signature

80l:

Dare

Project Engineer
Pasition

This report shall not be reproduced, except in fitll, withour the writien approval of S&AME, fuc.

S&AME, fnc. - Corporale 3201 Spring Forest Road

Raleigh, NC. 27616

1356-11-032 Phase 03 SG-4 Hydro.xls
FPage I of |



Form No, TR-Do98-1
Revision No. 0
Revision Date: 11/21/07

Moisture - Density Relationship

ASTM D338, D698, 313537, AASHTO T99, TI80
S&ME Ine.~ 9751 Sonther; ﬂ Pine Boulev'u d~Charlotte, NC "8273

Ouality Assurance

8/10/12

Projeet #: 1356-11-032 Phase 03 Report Date:

Project Name: Marshall Industrial Landfili No. | - Cells 3 & 4 Test Date(s) 3/8-10/12
Client Name: Duke Energy R . .
Client Address: NI S “ B
Boring #: NI Sample #: 5G4 Sample Date: 7/12/2012
Location: Grid C3 Offset: NI Depth: NI

Sample Description: Black Gray Silt (ML)

Type.and Specification S&ME 1D # Cal Date: " Type und Specification ScLME n# Cm’ Date: -
Balance (0.1 g) 22182 6/8/2012 -~ Compaction Mold o023l 1eR02
Balance 22182 G/8/2012 Compactlon Hammer - 20222 U -6/6/2012
Straightedge - 20179 8/7/2012 - SRR TR ';i;f 7/13/2012 -
Sieve. . 22100 4/3/901’? . bR o

W‘:ter Content
.? ASTM D2216 [x .

ASTM D4643 O

300

A. Tare Weight

163.6
B. Wet Wt + Tare Wt 979.9
C. Dry Wt. + Tare Wt. C. . 840.3
D. Water Weight B-C 139.6
E. Dry Weight C-A 676.7

20.6%

F. Moisture Content

Compaction Data

100*D/E] 25

Check:

AASHTOTIS0 O

ASTM D558 [ © O ASTMDISS? O _ _
Method A [ 0 Method C 03 Method D, (AS] M 1978):0 - AASHTOMethod D O
G. Wt of Soil -+ Mold G. 5786 5765 5734 5673
H. Wt. of Mold H. 4241 4241 4241 4241
1. Wt. of Soil (g. or Ibs.) G-H 1545 1524 1493 1432
J. Wt of Soil (L.bs.) I/453.6 orl 3.4006 3360 3.291 3.157
K. Mold Volume Factor K 30.09 30.09 30.09 30.09
L. Wel Density (PCF) J*K 102.5 1071 99.0 95.0
M. Dry Density (PCF) L/1+F) 31.7 78.9 89.2 78.8
Sieve Size used 1o separate the Oversize Fraction: #4 Sicve X 3/8 inch Sieve O 3/4 inch Sieve O
Mechanical Rammer Manual Rammer O Maoist Preparation O Dry Preparation
References / Conmnents / Deviativos: NI = Information not provided. ND = Not determined.

Jennifer Olsen
Teclwician Nate

Kyle Baucom

Technical Responisibility

/@( Aro—

Stgnature

NICET /117926
Certification Type/No.

Project Engineer
Position

This reporr shall not be n.pradncu[ exceps in fill without the written approval of S&ME, Iuc.

8/10/2012
[hate

{5%5/// z

Date

S&ME, lne. - Corporate

3201 Spring Forest Road

Ralelgl, NC. 27616

1336-11-032 Phase

03 SG-4 Proctor.xisx
Page I of 1



Form No. TR-DG98-2

Revision No. : 0

Revision Date: 11/21/07

S&ME Project #:

Moisture - Density Report

S&ME, Ine~ 9751 Southem Pine:-Bonlevard~Cli}1iif[utte, NC 28273

Cuulity Assuranee

8/10/12

1356-11-032 Phase (13 Report Date:
Project Name: Marshall Industrial Landhll No. 1 - Cells 3 & 4 Test Date(s): 8/8-10/12
Client Name: Duke Energy o
Client Address: NI Bt .
Boring #: NI Sample #: SG-4 Sample Date: 7/12/2012
Location: Grid C3 Offset: NI Depth: NI
Sample Descnptlon Black Gray Silt (ML)

PCF

Mammum Dry Dens - 81.7 : : 23 3%:'-
' “ ' ' ASTM.D 698 -=- Method A h
""""" Sorl Propet ties
Nam.' af
05.0 Muoisture 16.0%
Confent
S < 100% Saturation : 4o ND
90.0 24 Soil (D854
\\ Lignid Limit NP
~ Plastic Limit NP
— ™~ lenc [ndex NP
o = R
g 85.0 ' \\ fV Passmb
& BN 344" 100.0%
8 - ._»_.—--.m-..g.--=-.---..--.m.mumaz;E@&E ~ 3/8" 100.0%
w : o, N .
al P P L 2.10 it 100.0%
A § " < 410 100.0%
: a S 440 100.0%
g ~J 460 99.5%
750 g ~h o 4200 91.8%
E N
i e
g ™~ Oversize Fraction
8 ™~ ]
15.0 20.0 25.0 30.0 35.0 40.0 o Molsinre
: % Oversize
Moistare Content (%0} E MDD
Opi. MC

Moisture-Density Curve Displayed:
Sieve Size nsed to separate the Oversize Fraction:
Mechanical Rammer

Fine Fraction
#4 Sieve 3/8 inch Sieve O

4| Manual Rammer [ Moist Preparation [

Corrected for Oversize Fraction (ASTM D 4718) [

3/4 inch Sieve O

Dry Preparation

References / Conunenns / Deviations:

Teehnician Name:

NI = Information not provided. NIJ = Not determined.

Jennifer Qlsen ‘gﬁmwﬁb :_/W,J

Date: 8/10/12

Kyle Baucom
Technical Responsibility

/{/ &ﬁ_-\,/ Project Engineer

Signatire Position
This report shall not be reproduced, except in filf, withow the wrinen approval of S&ME, Tne,

Y/ /23

Date

S&ME, Inc. - Corporate

3201 Spring Forest Road
Raleigh, NC. 27616

1336-11-032 Phase 03 SG-4 Proctor.xisx

Page I of !




Form No. TR-D4313-T89-90
Revision No. 0
Revision Date: 11720007

Liguid Limit, Plastic Limit, and Plastic Index

Anather code ASTM D 4318 AASHTO T 89 O AASHTO T 90 O Guality Assurance
= ) S&ME, Inc. ~9751 Soulh.éi'fl:i Pine Bﬁ;ﬁ_lév:lrd,Cll;l'i:lotte, NC-.'?'.:S.?JS i

Project #: 1356-11-032 Phase 93 Report Date: 8/10/12

Project Name: Marshall Industrial Landfill No.1- Cells 3&4 Test Date(s) 7/28-8/10/12

Client Name: Duke Energy
Client Address: 5326 South Church Street, Charlotte, NC 28202 L :
Boring#:  NA Sample #: SG-4 Sample Date: 7/5/12 &7/12/12

Location: Grid C3 Offset: NA Elevation: NA
Sample Description: Black Gray Silt (ML)
Type and Specification . = S&MEID # - Cal Dater - “Type and Specification CS&ME ID# . Cal Date:
Balance (0.01 g) “i 3222 .6/25/2012 °  Grooving teol L C20165 sk 12/20/2012
LL Apparatus = S 20230 6/26/2012 - Grooving tool ' e o
Oven B ~5/9/2012 - Grooving tool
Pau # T Ligquid Limit 2 Plastic Limit
A Tare Weight
B Wet Soil Weight + A
C Dry Soil Weight + A
D Water Weight (B-C)
E Dry Soil Weight (C-A)
F % Moisture (D/EY*100
N # OF DROPS Moisture Cbnren:‘s de}gzrﬁnined
LL LL=F:* FACTOR ... ol G 1] by ASTM D 2216 .
o= One Point Liguid Limit
’ N Faclor N Fuctor
20 0.974 26 1.005
s 0.979 27 1.009
S 22 0.985 28 1014
g 23 0.99 29 1.018
b 24 0.995 30 r.022
E 25 £.000
E NP, Non-Plastic
2 Liquid Limit

Plastic Limit
Plastic Index
o Group Symbol ML

" 5 03530 35 40 # of Drops § Multipoint Method
One-point Method i

Wet Preparation Dry Preparation | Air Dried  [+] Estimate the % Retained on the #40 Sieve:

Notes 7/ Deviations / References:

Oven Temperature Set at 60C.

ASTM D 4318: Liguid Limit, Plastic Limit, & Plastic Index of Soils

Karen Warner %;Qéz Kyle Baucom £ /5/[7
Technician Namne Date Technical Responsibifity Date

This report shall not be reproduced, except in_full, withont the written approval of S&ME, Tne.

S&ME, INC. - Corporate 320! Spring Forest Road 1336-11-032 Phase (03 SG-4 Plxis
Raleigh, NC. 27616 Page 1 of |



Fornt No: TR-D2216-T265-1
Revision No. ()

Revision Date: 02/22/08

[

R o 'Q.hél:n"i{}tte_iﬂf
Project #: 1356-11-032 Phase 03 Report Date: 8/7/12

Project Name:  Marshall Industrial Landfill No. 1 -Cells 3 & 4 Test Date(s): 8/3-7/12

Chient Name: Duke Energy
Client Address: 526 South Church Street, Charlotie, NC 28202 E :
Sample by: Jimmy Addis Sample Date(s): 742512

Drill Rig :

an

81.19 20.9%

Notes / Devintivns / References NI = No information provided.

Was no baggie or jar, so moisture sample was taken from the bottom of the bucket.

f Waler (Moisture) Content of Soil and Rock ¢

Jennifer Olsen Clemmuy. {Lee/ NICET /117926 8/1/2012

Techician Nome Signatre Certificarion Type / No. Date

—~d
Kyle Baueom //:.6{ ﬂ'\m % "*}ﬂdz_/;f,lixe/ X//;é/_

Techuical Responsibiline

Signainre Posivion Dare

Fhis report shall nor be reprodnced, excepr in full, withont e wrinen approval of S&ME, Inc.

S&ME, Inc. - Corporaie 3201 Spring Forest Road 1356-11-032 Phase 03 SG-3 Moistnre.xis
Raleigh, NC. 27616 Page I of 2



Form No, TR-D422-2

Revision No. Particle Size Analysis of Soils

Revision Date: 02/720/08 ASTM D 422
S&ME, Luc. ~ 9751 Southern Pine Boulevard ~ Charlotte, NC 28273
Project #: 1356-11-032 Phase 03 Report Date:  8/10/12
Project Name:  Marshalil tndustrial Landfill No.1-Cells 3&4 Test Date(s): 7/25/12-8/10/12 5
Client Name: Duke Enerpy Address: 326 South Church Strset, Charlotte, NC 28202 | Sieve:: | Retained Wt. Percent Passing
Boring #: NA Sample#:  SG-5 Sample Date: 7/25/12 3.0 0.0 . mmnw 100.0%
Location: Grid B2 Offset: NA Elevation: NA 1.5" 0.0 ?ﬁmrm&.. . 100.0%
Sample Description: Black Gray Silt (ML) 1.0" 0.0 100.0%
Pan #: | _ Bealer #: Apparent Relative Density (Assumed)] 2200 | 3/4" 0.0 T 100.0%
Hydrometer Jar #: 12" 0.0 _ 100.0%
Pan Tare Weiglht {grams): Moisture Content Hygroscopic Nutural 3/8" 0.0 Soil Mortar 100.0%
Total Sample Air Dried Wt. + tare wt. (grams): 236.62 Tare # S 5 0.0 100.0%
Weight of Total Sample Air Dried: 236.62 A Tare Wt. 15.74 16.38 0.00 196.0% 100.0%
Weight of Air Dried Hydrometer Sample (g): 50.00 B Wet Wt. + A 27.03 399.68 0.02 100.0% 100.0%
Total Sample Oven Dried: 233.15 C Dry Wi.+ A 260,96 318.49 0.11 9G.8% 99.8%
Hydrometer Sample Oven Dried (W): 19.69 D Water Wt. (B-C) 0.07 §1.19 (.93 98.1% 08.1%
U3 Passing #10: 1060.0% B Dry Wt. (C-A) 11.22 302.11 #100 1.63 096.7% 86.7%
Correction Factor a (Table 1) 1.09 % Moisture (100 x D/E) 0.62% 26.9% #200. 5.26 89.4% 86.4%
Description of Sand & Gravel Particles Rounded [J Angular B Hard&Durable =~ E - Soft’ o ‘Weathered & Friable - [
Stirring Apparatus: A = B | Dispersion Time: 1 min. Sodium Hexametaphosphate: 40 g./ Liter
Balance: ID No. 3222 Cal. Date: 6/25/2012 Hydrometer: 1D No, 3901 ... Cal. Date: 3/25/2012
Coutrol Cylinder = Composite Correetion O ~ -~~~ - - Fyper =~ " 151H- o X -
Time Temp. Hydrometer no::on_oqmn:onwwﬁomma. _.mwaqoamﬁq - _mm,ﬁamuow cent wmmm_wmﬁoﬁv = 5 HuEmu UESMW_.”_”...
T (Min.) (0.5 °Cy Reading Cylinder Correction R (Rxa/W)x:100 | Px % Passing#10 K ExqLm?¥?
1 21.5 42.0 5.0 37.00 81.2% 81.2% 10.2 0.61571 0.65025
2 21.5 38.0 5.0 33.00 72.4% 72.4% 10.9 0.01571 0.03665
5 21.5 26.5 5.0 2150 47.2% 47.2% 12.8 (.01571 0.02511
15 215 15.0 5.0 10.00 21.9% 21.9% 14.7 0.61571 0.01553
30 21.5 1.5 5.0 6.50 14.3% 14.3% 15.2 0.01571 0.01120
60 215 10.0 TR0 5.00 11.06% [1.0% 15.5 0.01571 0.66798
250 215 6.3 5.0 1.50 3.3% 3.3% 16.0 0.01571 0.060398
1440 215 33 5.0 0.50 1.1% .1% 6.2 0.01571 0.60167
References / Commentts / Deviations ASTM D 422, D 2487, D 4318
Oven Temperature Set at 60C.
Karen Warner NICET 117900 Kyie Baucom Project Engineer \\\m‘\\
Techirician Name Certification # Tecinrical Responsibility Position Date
S&ME. Ine. - Caorporate 320! Spring Forest Road 1356-11-032 Phase (3 §5G-5 Hydro.xls

Raleigh, N.C. 27616 Page | of |



Fornt No. TR-P422-3
Revision No. 0
Revision Date: 02/20/08

Particle Size Analysis of Soils

ASTM D422 Onality Assurance

o ' S&ME, Inc. ~ 9751 Southern Pine Boulevard ~ Charlotte, NC 28273 -
S&ME Project #: 1356-11-032 Phase 03 Report Date: 3/10/12
Project Name: Marshall Industrial Landfill No.1-Cells 384 Test Date(s): 7/25/12-8/10/12
Client Name: Dule Energy ' _— :
Address: 526 South Church Street, Charlotte, NC 28202 O
Boring #: NA Sample #:  SG-5 Sample Date: 7/25/12
Location: Grid B2 Offset:  NA Elevation: NA
Sample Description: Black Gray Silt {ML)

;:.-.1.5" I 2" g, #e "_!i_!I(_l-"}':E-- 4i20 #i0 . HG HLOD R0
e A R --aa—w...L ,
-1 (0 \\

> e

5 ) \
S L \
£ Y
E L dike \
m Fi

-4 T
I
100 iv 1 0.1 0.01 Y 0.001
Particle Size {(mm)
Cobbles <300 mm (12" and > 75 mm {3") Fine Sand < 0.425 mm and > 0.075 mm (#200)
Gravel < 75 mm and > 4.75 mm (#4) Silt < 0,075 and > 0.005 mm
Coarse Sand < 4,75 mm and >2.00 mm (#10) Clay < 0.005 mm
Medium Sand < 2.00 min and > 0.425 mm (#40) Colloids <0.001 mm
Maximum Particle Size: #20 Gravel: 0.0% Silt  84.3%
Silt & Clay (% Passing #200): 80.4% Total Sand: 10.6% Clay 5.1%
i Relative Densily (Assumed) 2.200 Moisture Content 26.9% Colloids
Liquid Limit NP Plastic Limi NP Plastic Index NP
Coarse Sand; 0.0% Medium Sand: 0.2% Fine Sand: 10.4%
Deseription of Sand and Gravel Rounded IO Angular [ard & Durable Soli O Weathered & Friable [
Mechanieal Stirring Apparatus A Dispersion Period: 1 mia. Dispersing Agent: Sodium Hexamelaphosphate: 40 g/ Liter
References / Comments //Briiﬂrﬁans: , ASTM D 4318, D 854, D 2487 L,
Technician Name: (/f')@{j,{,( /A %MuJ Date: rﬂ//@// C
14 ‘4 T L
Kyle Baucom /IQ_ZQ{W Project Engineer /5%541_
Technical Responsibility f Signature Position Date

Thix report shail nat be reprodiiced, excepr i fitll, withoul the written approval of S&ME, Iuc.

S&ME, Inc. - Corporate 3201 Spriug Forest Road 1336-11-032 Phase 03 §G-5 Hydroxis
Raleigh, NC. 27616 Page ] of



Form No. TR-DA318-F8%.9¢
Revision No. (}
Revision Date: 11/720/07

Liguid Limit, Plastic Limit, and Plastic Index

Another code ASTM D 4318 AASHTO T 89 (W AASHTG T 90 L1 Ouality Assurance
- - S&M}E,Ilic~9751 Southern P'ilifé:.Bbu!evard,(ﬁharlettc, NC28273 SR e
Project #: 1356-11-032 Phase 03 Report Date: 8/10/12

Project Name:  Marshall Industrial Landfill No.1- Celis 3&4 Test Date(s) 7/28-8/10/12
Client Name: Duke Energy N R '
Client Address: 526 South Church Street, Charlotte, NC 28202 PR A
Boring #:  NA Sample #: SG-5 Sample Date: 7/25/12

Location: Grid C3 Offset: NA Elevation: NA
Sample Description: Black Gray Silt (ML)

Type and Specification -
Balance (0.01g)
LL Apparatus
Oven .

S&ME ID # oy CalDatel” - Type and Specification S&EMEID 4 Cal Date:

' ©'6/25/2012 * ' Grooving tool 20165 12/20/2012
6/26/2012 < 'Grooving tool A

5/9/2012 i !Grooving tool

e - Liquid Limie o

T Tare #:
Tare Weight

Wet Soil Weight + A
Dry Soil Weight + A
Water Weight (B-C)
Dry Soil Weight (C-A)
% Moisture (DVEY*100
4 OF DROPS Moisture Contepts determined
LL LL=F* FACTOR :: ol : by ASTM D 2216
4ve Average 3.'_: " S

A
B
C
D
E

Z | v

One Point Liquid Limit

N Factor N Factor
60.0 20 0.974 26 1.005
m— 550 21 0.979 27 1.009
2 22 0.985 28 1.014
E 50.0 23 0.92 29 1.018
bd EEY Y] 0.995 30 1.022
bt
21 400 § 25 1.600
Sl 350 NP, I?Ton.-Pla.stl._c
3 Liquid Limit
- Plastic Limit
5.8 Plastic Index
200 A o Group Symbol ML
15 oo 3340 # of Drops | Multipoint Method
N One-point Method [}
" Wet Preparation | |  Dry Preparation [~] Air Dried Estimate l:e % Retained on the #40 Sieve:
Naotes / Deviatious / References:
Oven Temperature Set at 60C.
ASTM D 4318: Liguid Limii, Plastic Limit, & Plastic Index of Soils
Karen Warner A/ /ng’i Kyle Baucom J/JEA z
Techician Name Date Teclmical Responsibilin: Date
This report shall not be reproduced, except in fildl, without the vwritten approval of S&ME, Inc.
S&ME INC. - Corporate 3201 Spring Forest Road 1356-11-032 Phase 03 §G-5 PlLxls

Raleigh, NC. 27616 Page 1 of'!



Form No. TR-D6G8-1
Revision No. (0
Revision Dare: 11/21707

Project #:

Moisture - Density Relationship

ASTM D358, D688, D1557, AASHTO T99, T180

O.rm[i{v

S&ME Ine 9751 Southel n Pme Boulevald~Clnrlotte, NC 28773

Srce

8/10/12

1356-11-032 Phase 03 Report Date:
Project Name: Marshall Industrial Landfill No. 1 - Cells 3 & 4 Test Date(s) 8/8-10/12
Client Name: Duke Energy L L
Client Address: NI
Boring #: NI Sample #: SG-5 Sample Date:
Location: Grid B2 Offset: NI Depth: NI
Sample Description: Black Gray Siltt (ML)
ijpe and Speuf cation S&ME iD# Cal Date: - © Type and Specy‘;canon S&ME 104 i CalDate:
Balance (0.1 9 182 6/8/2012 -  Compaction Mald - 1/6/2012
Balance 0222182 6/8/2012 Compactlon Hammer 6/6/2012 -
Strajghtedge L0179 C8/7/2012 Oven - : 7/13/2012 -
Sieve - L 22100 4/3/2012 & " .

'ater Content requ GP 2 Balance (0.1 gram

Wnter Content

ASTM D22 16 =

Check
A""TM D4643 l.

Watc 250"

: THK 3 s
A. Tare Weight . 160.8 1549 156.2
B. Wet Wt + Tare Wt T OB. 961.4 963.4 1033.7 1037.3
C. Dry Wt. + Tare Wt. C. 802.4 787.0 828.3 818.0
D. Water Weight B-C [159.0 176.4 205.4 2193
E. Dry Weight CC-A 632.7 626.2 673.4 661.8
F. Moisture Content A00%D/El  25.1% 28.2% 3() 5% 33.1%

Compactlon Data ‘Requires a GP 5 Balance for ASTM (1 gram'or 0022 Lb. readability). - o)
ASTM DSjS O ASTM D698 .- - ASTMDIS57 O 5--___-._AASIIT0 T99. 7 v AASH. O T180 O
Method A X " MethodB O “Method C- [0 Method D (ASTM 1978) ‘1  AASHTOMelhod D 00
G. Wt of Soil + Meld G. 5564 5617 5662 5693 5676
H. Wi. of Mold H. 4241 4241 4241 4241 4241
I. Wt. of Soil (g. or 1bs.) G-H 1323 1376 1421 1452 1435
1. Wt of Soil (Lbs.) 1/453.6 or | 2917 3.034 3.133 3.201 3.164
K. Mold Voelume Factor K. 30.09 30,09 30.09 30.09 30.09
L. Wet Density (PCF) K 87.8 91.3 043 96.3 052
M. Dry Density (PCF) L/(1+F) 70.2 71.2 72.3 72.4 70.1
Sieve Size used Lo separate the Oversize Fraetion: #4 Sieve X 3/8 inch Sieve [ 3/4 inch Sieve O
Mechanieal Rammer B3| Manual Rammer [ Moist Preparation O Dry Preparation B4
Refercuces / Comnents / Deviations: NI = Information not provided. ND = Nol determincd.
Jeanifer Olsen ¢ ;;;ﬂ,é » ;LL(Q/W NICET /117926 8/10/2012
Techwician Name ignatire Certification Type/No, Date
Kyle Baucom /?/(J/ 2/4““’\—/ /5’;1 o A?»’m/’éef f/lﬁz/},
Technical Responsibifity Signatnre Positian Dare

This report shall not be reprodiced, except in full withont the writtenr approval of SEME, Inc.

S&ME, Ine. - Corporate

3201 Spring Forest Road
Raleigh, NC. 27616

1336-11-032 Phase 03 SG-5 Proctor.xisx

Page I of ]



Forme No. TR-DG98-2
Revision No. : 0
Revision Daie: 11/21/07

Moeisture - Density Report

Quuality Assurance

i * S&ME, e~ 9751 Soufhé’?h Pine Boulevard~Charlotte, NC 28273
S&ME Project #: 1356-11-032 Phase (3 Report Date: 8/10/12

Project Name: Marshall industrial Landfill No. | - Cells 3 & 4 Test Date(s): 8/8-10/12
Client Name: Duke Energy '
Client Address: NI PR

Boring #: NI Sample #: 5G-5 Sample Date:

Location: Grid B2 Offset: NI Depth: NI
Sample Descrlptlon Black Glay Silt (ML)

um Dry Den51ty_." 726 Optlmum Mmsture Content 32.2%

ASTM D 698 - - MalmdA

- Soil Properties

: Mauture—Demny Relatmns nf .S‘m'l am] Sail-Ag, gregate Mixtures E _
; o ROt Narural
Moisture  26.9%
Content

~T 'L;;qm'd Limit NP
N 0 Plastie Limit NP
g T Plastic Index . NP
& 8
g hN % Passing
— ™~
? S R g g : N< : 3 100.0%
| & i ] 5 3/8" 100.0%
s e | 2.10 o
1= g 1 %, — : liE] 100.0%
18 | S #10 100.0%
. i =i 40 99.8%
1 #60 98.1%
. #200 89.4%
]
1 .
1 Oversize Fraction
i
: Bl Bulk Gravity
IR W P,
20.0 25.0 30.0 35.0 40.0 450 fff 72 Moisinre
2 Oversize
LMoisture Content (%) E MDD
il Opt MC
Moisture-Density Curve Displayed: Fine Fraction Corrected for Oversize Fraction (ASTM D 4718) [
Sieve Size used to separate the Oversize Fraction: i#4 Sieve 3/8 inch Sieve [ 3/4 inch Sieve O
Mechanical Rammer Manual Rammer [] Moist Preparation [ Dry Preparation
Refereuces / Comunients / Deviations: NI = Information not provided. ND = Nol defermined.
Technician Name: Jennifer Olsen c’gg,mﬁ%} -5/-@“ Lot Date: 8/10/12
‘/('! . L]
Kyle Baucom /<f ﬂ Sroie ot Lé;’);;}ﬂ]ce/ st
Technical Responsilifiny Signaire Position Date
This report shall not be reproduced, except in full, withont the writen approval of S&ME, hnc.
SdME, Inc. - Corporate 3201 Spring Forest Road 1356-11-032 Phase 03 8G-5 Proctor.xlsx

Raleigh, NC. 27616 Page 1 of |



Form No: TR-D2216-T265-1
Revision No. 0
Revision Date: 02/22/08

>SE&ME

Laboratory Determination of Water Content

ASTM D 2216 ] AASHTO T265 [ Quality Assurance
 S&ME, Inc. ~ 9751 Southern Pine Boulevard ~ Charlotte, NC 28273 | | L
Project #: 1356-11-032 Phase 03 Report Date: 9/6/12
Project Name:  Marshall Industrial Landfill No.1 - Cells 3 & 4 Test Date(s): 8/30-9/6/12

Client Name: Duke Energy
Client Address: 526 South Church Street, Charlotte, NC 28202 ~ s f ;
Sample by: Jimmy Addis Sample Date(s): 8/15/12

Sampling Method: NA Drill Rig : NA
Method:  Aa%) [ B (0.1%) BalanceID. 3222 Calibration Date:  6/25/12
Boring |~ Sample Sample : o oo | Tare Wt+ | Tare Wt.+ | Water . Percent ;
No. No. | Deptn |Toref|TareWeshtl weewt | Drywe | Weight | Moisture .
! foom | | gams | gams | grams | gams | % e
NA SG-6 NA 20 7.11 309.23 252.06 57.17 23.3% |
Notes / Deviations / References
Oven Temperature Set at 60C.
Location: Grid D3
ASTM D 2216: Laboratory Determination of Wﬁt}r (Moisture) Content of Soil and Rock by Mass
Karen Warner NICET 117900 ?/7 /4 -
Technician Name Signaturé Certification Type / No. ate
. . o
Kyle Baucom @éﬂ%’”% Project Engineer 1/ 7[/2
Technical Responsibility / Signature Position Date

This report shall not be reproduced, except in full, without the written approval of S& ME, Inc.

S&ME, Inc. - Corporate 3201 Spring Forest Road 1356-11-032 Phase 03 SG-6 Moisture.xls
Raleigh, NC. 27616 Page 1 of 2




Form No. TR-D4318-T89-90
Revision No. 0
Revision Date: 11/20/07

S&ME

Liquid Limit, Plastic Limit, and Plastic Index

Another code ASTM D 4318 AASHTO T 89 O AASHTO T 90 O Quality Assurance
o  S&ME, Inc. ~9751 Southern Pine Boulevard,Charlotte, NC 28273 -

Project #: 1356-11-032 Phase 03 Report Date: 9/7/12

Project Name: ~ Marshall Industrial Landfill No.1-Cells 3 & 4 Test Date(s) 8/30-9/7/12

Client Name: Duke Energy
Client Address; 526 South Church Street, Charlotte, NC 28202 ; f
Boring #: NA Sample #: SG-6 Sample Date: 8/15/12

Location: Grid D3 Offset: NA Elevation: NA
Sample Description: Gray Black Silt (ML) Fly Ash
Type and Specification S&ME ID # :Cal Date: Type and Specification - S&ME ID # Cal Date:
Balance (0.01 g) : 3222 6/25/2012 Grooving tool 020165 12/20/2011
LL Apparatus 20230 6/26/2012 Grooving tool
Oven : 10844 5/9/2012 Grooving tool
Pan# T Dedbme . 0 s B PlticLimic.
A Tare Weight
B Wet Soil Weight + A
C Dry Soil Weight + A
D Water Weight (B-C)
E Dry Soil Weight (C-A)
F % Moisture (D/E)*100
N # OF DROPS ) Moisture Contents determined
LL LL=F*FACTOR | | TR ol e - byASTM D 2216
Ave. |  Average | Y T
One Point Liquid Limit
N Factor N Factor
20 0974 26 1.005
— 21 0.979 27 1.009
8 22 0.985 28 1.014
g 23 0.99 29 1.018
© 24 0.995 30 1.022
E 25 1.000
'g NP, Non-Plastic
° Liquid Limit
— Plastic Limit
Plastic Index
Group Symbol ML
Multipoint Method [ ]
L]

One-point Method

Wet Preparation Dry Preparation Air Dried Estimate the % Retained on the #40 Sieve:

Notes / Deviations / References:

Oven Temperature Set at 60C.

ASTM D 4318: Liquid Limit, Plastic Limit, & Plastic Index of Soils

Karen Warner 9{ éz [ Kyle Baucom 7{ Zﬁ

Technician Name Date Technical Responsibility Date

This report shall not be reproduced, except in full, without the written approval of S&ME, Inc.

S&ME, INC. - Corporate 3201 Spring Forest Road 1356-11-032 Phase 03 SG-6 Plxls
Raleigh, NC. 27616 Page 1 of 1



Form No. TR-D422-2

Revision No. 0 Particle Size Analysis of Soils

£ S&ME

Revision Date: 02/20/08 ASTM D 422
S&ME, Inc. ~ 9751 Southern Pine Boulevard ~ Charlotte, NC 28273
Project #: 1356-11-032 Phase 03 Report Date:  9/7/12
Project Name:  Marshall Industrial Landfill No.1 Cells-3 & 4  Test Date(s): 8/30-9/7/12
Client Name: Duke Energy Address: 326 South Church Street, Charlotte, NC 28202 Sieve | Retained Wt. Percent Passing
Boring #: NA Sample #  SG-6 Sample Date: 8/1/512 3.0" 0.0 Pan # 100.0%
Location: Grid D3 Offset: NA Elevation: NA 1.5" 0.0 (washed) 100.0%
Sample Description: Gray Black Silt (ML) Fly Ash 1.0" 0.0 100.0%
Pan #: _ _ Beaker #: Apparent Relative Density mem::.a&_ 2.200 3/4" 0.0 100.0%
Hydrometer Jar #: ; 172" 0.0 100.0%
Pan Tare Weight (grams): Moisture Content Hygroscopic Natural 3/8" 0.0 Soil Mortar 100.0%
Total Sample Air Dried Wt. + tare wt. (grams): 288.76 Tare # 7 20 #4 0.0 100.0%
Weight of Total Sample Air Dried: 288.76 A Tare Wi. 15.74 7.11 #10 0.00 160.0% 100.0%
Weight of Air Dried Hydrometer Sample (g): 50.07 B Wet Wt. + A 27.06 309.23 #20 0.00 100.0% 100.0%
Total Sample Oven Dried: 287.23 C Dry Wt. + A 27.00 252.06 #40 0.04 99.9% 99.9%
Hydrometer Sample Oven Dried (W): 49.80 D | Water Wt. (B-C) 0.06 57.17 #60 0.28 99.4% 99.4%
% Passing #10: 100.0% E Dry Wt. (C-A) 11.26 244.95 #100 1.43 97.1% 97.1%
Correction Factor a (Table 1): 1.09 % Moisture (100 x D/E) 0.33% 23.3% #200 5.33 89.3% 89.3%
Description of Sand & Gravel Particles  Rounded  LJ Angular O  Hard & Durable . OJ Soft [ Weathered & Friable L1
Stirring Apparatus: A X B O Dispersion Time: 1 min. Sodium Hexametaphosphate: - - 40'g./ Liter
Balance: 1D No. 3222 Cal. Date: 6/25/2012 Hydrometer: ID No. 3901 Cal. Date: 3/25/2012
Coutrol Cylinder x] Composite Correction [ Type: 151H ] 152H x] _
Time Temp. Hydrometer Com QMOﬁoocmwweo& = Hydrometer PR okuﬁoaa wmmm_wwoﬂ = mwwwﬂm © Table 3 U&%Mﬁa
T Min)) (0.5 °C) Reading Cylinder Correction R (Rxa/W)x 100 | P x % Passing #10 L K K x (L/T)?
1 24.0 42.5 ] 4.5 - 38.00 83.2% 83.2% 10.1 0.01526 0.04839
2 24.0 39.0 4.5 34.50 75.5% 75.5% 10.6 0.01326 0.03518
5 24.0 23.0 4.5 18.50 40.5% 40.5% 1333 0.01526 0.02484
15 24.0 14.5 4.5 10.00 21.9% 21.9% 14.7 0.01526 0.01508
30 24.0 11.0 4.5 6.50 14.2% 14.2% 15.2 0.01526 0.01087
60 24.0 10.0 4.5 5.50 12.0% 12.0% 154 0.01326 0.00773
250 24.0 7.5 4.5 3.00 6.6% 6.6% 15.8 0.01526 0.00384
1440 23.5 6.0 4.5 1.50 3.3% 3.5% 16.0 0.01535 0.00162
References / Comments / Deviations ASTM D 422, D 2487, D 4318
Oven Temperature Set at 60C.
Karen Warner NICET 117900 Kyle Baucom Project Engineer 717/
Technician Name Certification # Technical Responsibility Position Ddte
S&ME, Inc. - Corporate 3201 Spring Forest Road 1356-11-032 Phase 03 SG-6 Hydro.xls

Raleigh, N.C. 27616 Page 1 of 1



Form No. TR-D422-3
Revision No. 0
Revision Date: 02/20/08

>S&ME

Particle Size Analysis of Soils

ASTM D422 Quuality Assurance
S&ME, Inc. ~ 9751 Southern Pine Bonlevard ~ Charlotte, NC 28273
S&ME Project #: 1356-11-032 Phase 03 Report Date: 9/7/12
Project Name: Marshall Industrial Landfill No.l Cells -3 & 4 Test Date(s): 8/30-9/7/12
Client Name: Duke Energy
Address: 526 South Church Street, Charlotte, NC 28202
Boring #: NA Sample #:  SG-6 Sample Date: 8/1/512
Location: Grid D3 Offset: NA Elevation: NA
Sample Description: Gray Black Silt (ML) Fly Ash
LS U3 A2 e, # 410 #20 440 #60 - HI00 .  #200
--1-(19 @ * * * + +
o ™
|- 900,
.
N
| ggle
1 \
o0
S Hee
w
é
- -501%
g \
\
s: 40 \
_{‘9‘0
W
1 N
N
e
L 06 P + 4
100 10 1 0.1 0.01 0.001
Particle Size (mm)
Cobbles < 300 mm (12") and > 75 mm (3") Fine Sand <0.425 mm and > 0.075 mm (#200)
Gravel <75 mm and > 4.75 mm (#4) Silt <0.075 and > 0.005 mm
Coarse Sand < 4.75 mm and >2.00 mm (#10) Clay <0.005 mm
Medium Sand < 2,00 mm and > 0.425 mm (#40) Colloids <0.001 mm
Maximum Particle Size: #40 Gravel: 0.0% Silt  80.8%
Silt & Clay (% Passing #200): 89.3% Total Sand: 10.7% Clay 8.5%
:nt Relative Density (Assumed) 2.200 Moisture Content 23.3% Colloids
Liquid Limit NP Plastic Limit NP Plastic Index NP
Coarse Sand: 0.0% Medium Sand: 0.1% Fine Sand: 10.6%
Description of Sand and Gravel Rounded [ Angular O Hard & Durable [0 Soft 0 Weathered & Friable [
Mechanical Stirring ApparatysyA Dispersion Period: I min. Dispersing Agent: Sodium Hexametaphosphate: 40 g./ Liter
References / Comments / De;ﬂm‘ons: ) ASTM D 4318, D 854, D 2487 Oven Temperature Set at 60C.
Technician Name: /MM Al Date: 7'/7// 2
4 74 7
Kyle Baucom ZZ ﬂ/\w—-——-—« Project Engineer WZ,
Technical Responsibility <~ Signature Position Date
This report shall not be reproduced, excepl in full, without the written approval of S&ME, Inc.
S&ME, Inc. - Corporate 3201 Spring Forest Road 1356-11-032 Phase 03 SG-6 Hydro.xls

Raleigh, NC. 27616 Page I of |



Form No. TR-D698-1
Revision No. 0
Revision Date: 11/21/07

S&ME

Moisture - Density Relationship

ASTM D558, D698, D1557, AASHTO T99, T180 Quality Assurance
S&ME, Inc.~ 9751 Sonthern Pine Boulevard~Charlotte, NC 28273 -
Project #: 1356-11-032 Phase 03 Report Date: 9/7/12
Project Name:  Marshall Industrial Landfill No. 1 - Cells 3 & 4 Test Date(s) 9/5-7/12

Client Name: Duke Energy
Client Address: 526 South Church Street, Charlotte, NC 28202 e -
Boring #: NI Sample #: SG-6 Sample Date: 8/15/2012

Location: Grid D3 Offset: Ni Depth: NI
Sample Description: Black Gray Silt (ML) Fly Ash
Type and Specification S&ME ID # Cal Date: Type and Specification. S&EMEID#  Cal Date:
Balance (0.1 g) 22182 6/8/2012 Compacticn Mold : 20231 1/6/2012
Balance E 22182 6/8/2012 Compaction Hammer 20222 061612012
Straightedge T 20179 8/7/2012 Oven : 11072 7/13/2012
Sieve : ; 22100 - 4/3/2012 e o
Water Content = Water Content requlres GP 2 Balance (0.1 gram Readablhty) _ Check:
ASTM D2216 & AASHTO Wik _ASTM D4959 o ; _AST™M D4643 1:1 .
- Water Added: . 450 :f 50 | 400 | 350 | 300 |
. T 51 [ e910 | 68 [ ¢ | J€
A. Tare Weight A 162.4 155.6 154.6 156.1 164.0
B. Wet Wt + Tare Wt B 1009.8 921.0 1023.9 1035.0 1008.8
C. Dry Wt. + Tare Wt. G 805.3 724.3 826.7 848.8 843.0
D. Water Weight - B-C 204.5 196.7 197.2 186.2 165.8
E. Dry Weight _CA 642.9 568.7 672.1 692.7 679.0
F. Moisture Content 100*D/E|  31.8% 34.6% 29.3% 26.9% 24.4%
Compactlon Data Requlres a GP 5 Balance for ASTM (1 gram or. .0022 Lb. readablhty)‘.: Check Sy
kASTM D558 00 ASTM D698 X ASTM D1557 O L AASHTO T99 El s AASHTO TI80 0O
“Method A [x] : Method B O Method C [ Method D (ASTM 1978) 0o AASHTO Method D m|
G. Wt of Soil + Mold Q. 5698 5670 5690 5637 5588
H. Wt. of Mold H. 4240 4240 4240 4240 4240
[. Wt. of Soil (g. or 1bs.) G-H 1458 1430 1450 1397 1348
J. Wt of Soil (Lbs.) 1/453.6 or1 3.214 3.153 3.197 3.080 2972
K. Mold Volume Factor K. 30.09 30.09 30.09 30.09 30.09
L. Wet Density (PCF) J*K 96.7 94.9 96.2 92.7 86.4
M. Dry Density (PCF) L/(1+F) 73.4 70.5 74.4 73.0 71.9
Sieve Size used to separate the Oversize Fraction: #4 Sieve 3/8 inch Sieve O 3/4 inch Sieve [
Mechanical Rammer Manual Rammer 0O Moist Preparation | Dry Preparation
References / Comments / Deviations: NI = Information not provided. ND = Not determined.
Jennifer Olsen (ﬁwc& Lo’ NICET / 117926 9/7/2012
Technician Name Signature Certification Type/No. Date
Kyle Baucom / %%ﬁ\r\/ 7 sjeef Frgigecr Y, 2/~
Technical Responsibility Signature Position Date

This report shall not be reproduced, except in full without the written approval of S&ME, Inc.

S&ME, Inc. - Corporate 3201 Spring Forest Road 1356-11-032 Phase 03 SG-6 Proctor.xlsx
Raleigh, NC. 27616 Page I of 1




Form No. TR-D698-2
Revision No. : 0
Revision Date: 11/21/07

 SE&ME

Moisture - Density Report

Quuality Assurance
L : - S&ME, Inc.~ 9751 Southern Pine Boul‘eVard~Charlott‘e,NC 28273 o
S&ME Project #: 1356-11-032 Phase 03 Report Date: 9/7/12
Project Name: Marshall Industrial Landfill No. 1 - Cells 3 & 4 Test Date(s): 9/5-7/12
Client Name: Duke Energy L ‘
Client Address: 526 South Church Street, Charlotte, NC 28202 s L
Boring #: NI Sample #: SG-6 Sample Date: 8/15/2012
Location: Grid D3 Offset: NI Depth: NI
Samp]e Descrlptlon Black Gray Sllt (ML) Fly Ash -
Maxnmum Dry Densnty 74 5 :‘ PCF . Optimum Moisture Content 29.5%
__ ASTM D 698 -- Method A -
. ] Moisture-Density Relations of Soil and Soil-Aggregate Mixtures} . . S
: : = - e "'— L ' L . = Natural
‘ 85.0 \; . ] . | l T 1 1 — m— P Moisture 23.3%
- 1 [ I S R I L Content
100% Saturation “‘":, Specific o
o ) Grawty of ND
80.0 N N soiipssy
~ J A Liyuid Limit NP
S N Plastic Limit NP
— AN - A Plastic Index ~ NP
5| 750 e P | P
) i \\ o : (] _assmg
&l = ] ! K 3/4" 100.0%
18 a ! N 2.10 - 3/8" 100.0%
% 700 H K2 T 4 100.0%
Sl | N & #10 100.0%
i 4 #20 100.0%
¢ #40 99.9%
65.0 : #200 89.3%
; |
H Oversize Fraction
60.0 : Boulk G'ravity
20.0 25.0 30.0 35.0 40.0 as5.0 || 7 Moisture
% QOversize
Moisture Content (%) I MDD
Opt. MC
Moisture-Density Curve Displayed: Fine Fraction Corrected for Oversize Fraction (ASTM D 4718) [
Sieve Size used to separate the Oversize Fraction: #4 Sieve 3/8 inch Sieve O 3/4 inch Sieve O
Mechanical Rammer Manual Rammer [ Moist Preparation O Dry Preparation
References / Comments / Deviations: NI = Information not provided. ND = Not determined.

Technician Name: Jennifer Olsen <£m/m@: ‘Z/Q%u Date: 9/7/12

Kyle Baucom % ,é %\,\,__ /ﬁfef[ @_gﬁ%c’,{gg er v/ 7//z.
Positfon

Technical Responsibility Szgnature Date
This report shall not be reproduced except in full, without the written approval of S&ME, Inc.

S&ME, Inc. - Corporate 3201 Spring Forest Road 1356-11-032 Phase 03 SG-6 Proctor.xlsx
Raleigh, NC. 27616 Page 1 of 1



Form No: TR-D2216-T265-1
Revision No. 0
Revision Date: 02/22/08

> S&ME

ASTM D 2216 AASHTO T 265 O Quality Assurance

Project #: 1356-11-032 Phase 03 Report Date: 9/14/12
Project Name:  Marshall Industrial Landfill No.1- Cells 3 & 4 Test Date(s): 9/11-14/12
Client Name: Duke Energy

Client Address: 526 South Church Street, Charlotte, NC 28202 L -
Sample by: Kyle Baucom Sample Date(s): 9/7/12
Sampling Method: NA Drill Rig : NA

NA SG-7 NA T-6 81.48 331.23 300.07 31.16 14.3%

Notes / Deviations / References

Oven Temperature Set at 60C.

ASTM D 2216: Laboratory Determination of Wat}r (Moisture) Content of Soil and Rock by Mass

NICET 117900 ﬁ/ 7//Z,.

Certification Type / No. Date

>

Karen Warner
Technician Name

Kyl
«Kﬂy Baucom Zé/(/ 7&«——\ Project Engineer 74 7 7//2

Signature Position Date

Technical Responsibility

This report shall not be reproduced, except in full, without the written approval of S&EME, Inc.

S&ME, Inc. - Corporate 3201 Spring Forest Road 1356-11-032 Phase 03 SG-7 Moisture.xls
Raleigh, NC. 27616 Page 1 of 2
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Form No. TR-D422-3
Revision No. 0
Revision Date: 02/20/08

 S&ME

Particle Size Analysis of Soils

ASTM D422 Quality Assurance
S&ME, Inc.~ 9751 Southern Pine Boulevard ~ Charlotte, NC 28273
S&ME Project #: 1356-11-032 Phase 03 Report Date: 9/17/12
Project Name: Marshall Industrial Landfill No.1 - Cells 3&4 Test Date(s): 9/11-17/12
Client Name: Duke Energy
Address: 526 South Church Street, Charlotte, NC 28202
Boring #: NA Sample #: SG-7 Sample Date: 9/7/12
Location: Grid C1 Offset: Elevation: NA
Sample Description: Gray Black Silt (ML) Fly Ash
R T eI VTN #10 #2040 #60 100 4200
L Lt SEEE S SE e o > . > -
\‘
Ny
>J)0‘0
N
__89{0
\
.._[9‘0 ‘\
2 Heoe \
2 \
& Hsee \
2 \
(2]
I 0,
s: 40 \
\
__:wn
\
ok \]
1109 \\‘\
-6 + + +
100 10 1 0.1 0.01 0.001
Particle Size (mm)
Cobbles <300 mm (12") and > 75 mm (3") Fine Sand < 0.425 mm and > 0.075 mm (#200)
Gravel <75 mm and > 4.75 mm (#4) Silt < 0.075 and > 0.005 mm
Coarse Sand <4.75 mm and >2.00 mm (#10) Clay < 0.005 mm
Medium Sand < 2.00 mm and > 0.425 mm (#40) Colloids <0.001 mm
Maximum Particle Size: #10 Gravel: 0.0% Silt 82.7%
Silt & Clay (% Passing #200):  90.7% Total Sand: 9.3% Clay 8.0%
:nt Relative Density (Assumed) 2.200 Moisture Content 14.3% Colloids
Liquid Limit NP Plastic Limit NP Plastic Index NP
Coarse Sand: 0.0% Medium Sand: 0.1% Fine Sand: 9.2%
Description of Sand and Gravel Rounded O  Angular Hard & Durable Soft 0O  Wecathered & Friable O
Mechanical Stirring Apparatus A Dispersion Period: 1 min. Dispersing Agent: Sodium Hexametaphosphate: 40 g./ Liter

References / CommentWy(Jiations:) AL ASTM D 4318, D 854, D 2487

ya
Technician Name: (M(/\//LL{/( W% Date: 7'//7//1/
Kyle Baucom ?ﬁ Zéyl\r\,—w Project Engineer 7// 7//L

Technical Responsibility

Signature Position Date

This report shall not be reproduced, except in full, without the written approval of S&ME, Inc.

S&ME, Inc. - Corporate 3201 Spring Forest Road 1356-11-032 Phase 03 SG-7 Hydro.xls
Raleigh, NC. 27616 Page 1 of 1



Form No. TR-D4318-T89-90
Revision No. 0
Revision Date: 11/20/07

Liquid Limit, Plastic Limit, and Plastic Index

Another code ASTM D 4318 AASHTO T 89 O AASHTO T 90 O Quality Assurance
. S&ME,Inc, ~9751 Southern Pine Boulevard,Charlotte, NC 28273 .
Project #: 1356-11-032 Phase 03 Report Date: 9/17/12

Project Name:  Marshall Industrial Landfill No.1 Cells 3 & 4 Test Date(s) 9/11-17/12
Client Name: Duke Energy ~ ‘ B T
Client Address: 526 South Church Street, Charlotte, NC 28202 . ‘

Boring#: NA Sample #: SG-7 Sample Date: 9/7/12

[.ocation: Grid C1 Offset: NA Elevation: NA
Sample Description: Black Gray Silt (ML) Fly Ash
Type and Specification S&MEID# ~  CalDate:  Type and Specification S&ME ID # Cal Date:
Balance (0.01'g) 3222 6/25/2012 Grooving tool : 20165 :12/20/2011
LL Apparatus - 020230 6/26/2012 Grooving tool S E
Oven = ; . 10844 5/9/2012 - Grooving tool ; :
CoPand o i R LiguidDmit . 0 I DPlasticimit
o e Tarer . L b ok T 1 T
A Tare Weight
B Wet Soil Weight + A
C Dry Soil Weight + A
D Water Weight (B-C)
E Dry Soil Weight (C-A)
F % Moisture (D/E)*100
N # OF DROPS ‘Moisture Contents determined :
LL IL-F*FACTOR |} = [ = [ :  pASIMD 2216
e | deeee. | - P
One Point Liquid Limit
65.0
N Factor N Factor
60.0 20 0974 26 1.005
— 550 21 0.979 27 1.009
g 22 0.985 28 1.014
g 500 23 0.99 29 1.018
O1 as0 24 0.995 30 1.022
g 40.0 25 1.000
Rz P =
20 350 NP, I?Ior! Plafstl‘c
S Liquid Limit
T ’ Plastic Limit
250 Plastic Index
200 o oo Group Symbol ML
15 20 25 30 35 40 Multipoint Method
\“ One-point Method D
Wet Preparation Dry Preparation Air Dried Estimate the % Retained on the #40 Sieve:
Notes / Deviations / References:
ASTM D 4318: Liquid Limit, Plastic Limit, & Plastic Index of Soils
Karen Warner a Kyle Baucom 7[/ z /4
Technician Name Date - Technical Responsibility Date
This report shall not be reproduced, except in full, without the written approval of S&ME, Inc.
S&ME, INC. - Corporate 3201 Spring Forest Road 1356-11-032 Phase 03 SG-7 Pl.xls

Raleigh, NC. 27616 Page 1 of 1



Form No. TR-D698-2
Revision No. : 0
Revision Date: 11/21/07

Moisture - Density Report

Quality Assurance

S&ME Project #: 1356-11-032 Phase 03 Report Date: 9/24/12
Project Name: Marshall Industrial Landfill No. 1 - Cells 3 & 4 Test Date(s): 9/21-24/12
Client Name: Duke Energy

Client Address: 526 South Church Street, Charlotte, NC 28202

Boring #: NI Sample #: SG-7 Sample Date: 9/7/2012
Location: Grid C1 Offset: NI Depth: NI

Sample Description: Gray Black Silt (ML) Fly Ash

* Natural
Moisture 14.3%
Content

“\| 100% Saturation
Curve

N il
Liquid Limit NP
Plastic Limit NP
Plastic Index NP

N

O
=) 100.0%
g ~ 4 R 3/8" 100.0%
2 g N o
= : % 2.10 #4 100.0%
A 1 < #10 100.0%
: N #20 99.9%
! #40 99.9%
i #200 90.7%
]
¥ . .
: . ‘Overs‘ize Fraction
: - W Bulk Gravity
‘ : —— — - 0 .
200 250 300 350 400 || 70 Moisture
: m ; ‘ ‘ % Oversize
‘| Moisture Content (%) I ot ; MDD
— . . Opt. MC
Moisture-Density Curve Displayed: Fine Fraction Corrected for Oversize Fraction (ASTM D 4718) O
Sieve Size used to separate the Oversize Fraction: #4 Sieve 3/8 inch Sieve [ 3/4 inch Sieve O
Mechanical Rammer Manual Rammer O Moist Preparation O Dry Preparation
References / Comments / Deviations: NI = Information not provided. ND = Not determined.
Technician'Name: Jennifer Olsen 4""“@' 40@/‘4/ : - Date: 9/24/12
Kyle Baucom % - . /r 4/:(1“/ £ '74/:/7 1274 ZZ%L
Technical Responsibility Signature J Posﬁén Date
This report shall not be reproduced, except in full, without the written approval of S&ME, Inc.
S&ME, Inc. - Corporate 3201 Spring Forest Road 1356-11-032 Phase 03 SG-7 Proctor.xlsx

Raleigh, NC. 27616 Page 1 of 1



Form No. TR-D698-1
Revision No. 0
Revision Date: 11/21/07

Moisture - Density Relationship
ASTM D558, D698, D1557, AASHTO T99, T180

Project #: 1356-11-032 Phase 03 Report Date:

9/24/12

Project Name:  Marshall Industrial Landfill No. 1 - Cells 3 & 4 Test Date(
Client Name: Duke Energy o
Client Address: 526 South Church Street, Charlotte, NC 28202

9/21-24/12

Boring #: NI Sample #: SG-7 Sample Date:

9/7/2012

Location: Grid C1 Offset: NI Depth:

NI

Sample Description:

Gray Black Silt (ML) Fly Ash

A. Tare Weight

B. Wet Wt + Tare Wt

C. Dry Wt. + Tare Wt.

D. Water Weight

E. Dry Weight

F. Moisture Content

G. Wt of Soil + Mold s
H. Wt. of Mold . H 4239 4239 4239 4239
I. Wt. of Soil (g. or Ibs.)  G-H | 1457 1493 1476 1398
J. Wtof Soil (Lbs.)  1/453.60r1 | 3212 3.291 3.254 3.082
K. Mold Volume Factor = K. 30.09 30.09 30.09 30.09
L. Wet Density (PCF) K 96.6 99.0 97.9 92.7
M. Dry Density (PCF) LR | 762 76.7 74.4 74.5
Sieve Size used to separate the Oversize Fraction: ‘ #4 Sieve -+-3/8 inch Sieve O " 73/4 inch Sieve O
Mechanical Rammer Manual Rammer: O Moist Preparation O Dry Preparation
References / Comments / Deviations: NI = Information not provided. ND = Not determined.
Jennifer Olsen 4{&&%&&%‘2 NICET / 117926 9/24/2012
Technician Name Tgnature Certification Type/No. Date
Kyle Baucom @ /4/\»—~m //7"‘/@?/ é;;,),fw/ 24
Technical Responsibility / Signature Posifion Date
This report shall not be reproduced, except in full without the written approval of S&ME, Inc.
S&ME, Inc. - Corporate 3201 Spring Forest Road 1356-11-032 Phase 03 SG-7 Proctor.xlsx

Raleigh, NC. 27616

Page 1 of 1




Form No: TR-D2216-T265-1
Revision No. 0
Revision Date: 02/22/08

Laboratory Determination of Water Content

ASTM D 2216 AASHTO T 265 ] Quuality Assurance

Project #: 1356-11-032 Phase 03 Report Date: 9/17/12
Project Name: ~ Marshall Industrial Landfill No.1 Cells 3 & 4 Test Date(s): 9/14-17/12
Client Name: Duke Energy

Client Address: 526 South Church Street, Charlotte, NC 28202 . L
Sample by: Kyle Baucom Sample Date(s): 9/13/12
Sampling Method: NA Drill Rig : NA

Notes / Deviations / References

Oven Temperature Set at 60C.

ASTM D 2216: Laboratory Determination gfy\"zft}r (Moisturg) Content of Soil and Rock by Mass

/ .
Karen Warner ALY & NICET 117900 67/ 7/ Z

Technician Name Signature Certification Type / No. Date
Kyle Baucom %9’( /4~—«~/ Project Engineer %Zé&
Technical Responsibility < Signature Position Date

This report shall not be reproduced, except in full, without the written approval of S&ME, Inc.

S&ME, Inc. - Corporate 3201 Spring Forest Road 1356-11-032 Phase 03 SG-8 Moisture.xls
Raleigh, NC. 27616 Page 1 of 2
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Form: No. TR-D422-3
Revision No. §

Revision Date: 02/20/08

Particle Size Analysis of Soils

ASTA D422 Quality Assurance

2 S&MBE, Inc.~9751 Southern Pine Boulevard ~ Charlntte, NC 2827 L
S&ME Project #: 1356-11-032 Phase 03 Report Date: 9/21/12
Project Name: Marshall Industrial Landfill No.1 - Cells 384 Test Date(s): 9/14-21/12
Client Name: Duke Energy . o

Address: 526 South Church Street, Charlotie, NC 28202 g -

Boring #: NA Sample #: S5G-8 Sample Date: 9/13/12
Location: Grid C1 Offset: Elevation: NA
Sample Deseription: Gray Black Silt (ML)

Fly Ash

4

ﬂﬂ““.,—

0.0

<0.425 mmand Z0.075 mm (#200)
<0.075:0d >-0.005 mm
o <0005mm

4.75 - mm andi>2.00:mm (#10)

<200 mm and >'0,425 mm (#40) C3 <0001 mm
Maximum Particle Size: #10 Gravel: 0.0% Silt  86.7%
Silt & Clay (% Passing #200): 91.7% Total Sand: 8.3% Clay 5.0%
:ut Relative Density {Assumed) 2.200 Moisture Content 20.9% Colloids
Liquid Limit NP Plastic Limit NP Plastic Index NP
: Coarse Sand: - 0.0% Medium Sand: - 0.4% Fine Sand: 8.0%
Description ol Sand and Gravel Rounded O Angular ‘& Hard & Durable . X Soft 0 Weathered & Friable I
Mechanical Stirring Appiratus A " Dispersion Period:. ~ 1 min. . Dispersing Agent: . Sedium Hexametaphosphate; - 40 g./ Liter
References / Comments’ 'Depi/a{fc?‘s: +: ASTM D 4318, D 854,'D 2487 4040 Oven Temperature Set at 60C."
Technician Name: (A Al Date: [0/
Kyle Baucom /’ZK?‘ 7 A Project Engineer %A’-”—
Technical Responsibility Signature Position Date
This report shall uet be reproduced, except in full, without e written approval of S&MLE, Inc.
S&ME, Inc. - Corporate 3201 Spring Forest Road 1356-11-032 Phase 03 5G-8 Fydro.xls

Raleigh, NC. 27616 Page I of 1



Form No, TR-D4318-T89-94}
Revision No. 0
Revision Dare: 11/20/07

Another code

Liguid Limit, Plastic Limit, and Plastic Index

: X AASHTO T 89 [ AASHTO T 90 [ Queality Assurance
- S&ME . 751 e 4o NC 2837 :
Project #: 1356-11-032 Phase 03 Report Date: 9/21/12
Project Name:  Marshall Industrial Landfill No.1 Cells 3 & 4 Test Date(s) 9/14-21/12
Client Name: Duke Energy ‘ :
Client Address: 526 South Church Street, Charlotte, NC 28202 o Wy
Boring #:  NA Sample #: SG-8 Sample Date: 9/13/12

hern P B

Location:  Grid C1 Offset: NA Elevation: NA
Sample Description: Black Gray Silt (ML) Fly Ash

Typ: pecificatio

A Tare Weight

B Wet Soil Weight + A
C Dry Soil Weight + A
D Water Weight (B-C)
E

F

N

L

Dry Soil Weight (C-A)
% Moisture (D/E)*100
# OF DROPS

One Point

N Factor N Factor
20 0.974 26 1.003
= 550 21 0.979 27 1.009
= 22 0.985 28 1.014
S0 s0e
= 23 0.99 28 1.018
Cf 450 24 0.995 30 7022
-
‘s
=i 350
(=}
>F 300
25.0
20.0
10 ; 100
15 20 5 30 35 40 E Multipoint Method
\\ One-point Method ~ []
Wet Preparation L] Dry Preparation i~ Air Dried  1¥] Estimate the % Retained on the #40 Sieve:
Nates / Deviations / References:
Oven Temperature Set at 60C.
ASTM D 4318 Lignid Limii; Plastic Limit; & Plastic Index of Soils : : b .. o
Karen Warner ZZ/Z/L Kyle Baucom / Z///EL
Teclmician Name Date Teclmical Respousibility Date
This report shall ot be reproduced, except in Jill, withont the written approval of S&ME, Inc.
S&ME, INC. - Corporate 3201 Spring Forest Road 1356-11-032 Phase 03 SG-8 Plxis

Raleigh, NC. 27616 Page I of |



Form No. TR-D698-2
Revision No. : 0
Revision Date: 11/21/07

S&ME

Moisture - Density Report

Qualtty Assurance
L S&ME Inc. 9751 Southern Pme Boulevard~Charlotte, NC 28273 -
S&ME PrOJect # 1356 11-032 Phase 03 Report Date: 10/ 10/ 12
Project Name: Marshall Industrial Landfill No. 1 - Cells 3 & 4 Test Date(s): 10/4-10/12

Client Name: Duke Energy
Client Address: 526 South Church Street, Charlotte, NC 28202 ... . . .=~~~
Boring #: NI Sample #: SG-8 Sample Date: 9/13/2012
Location: Grid C1 Offset: NI Depth: NI
Sample Descrlptlon Gray Black Sllt (ML)
MaXImum Dry Densnty 789 -
: . Moisture 20.9%
o N o Content
o . 100% Saturation 1 Speczf‘c ;
- &0 N ‘ | Soil (D854) £
o ‘ AN N Liquid Limit NP
o Yo [ Plastic Limit NP
—_— N <. Plastic Index NP
= 800 NN N o % Passing
E g 210 | |
2 i N . 3/4" 100.0%
|8 4 H AN 1 \ 3/8" 100.0%
; % 75.0 | * #e 100.0%
1A + #10 100.0%
: 420 99.8%
! #40 99.6%
70.0 : #200 91.7%
1
: Oversize Fraction
[]
65.0 1 B;ulll‘c/l G'rawty
10.0 15.0 20.0 25.0 30.0 35.0 || 70 Moisture
% Oversize
Moisture Content (%) I MDD
Opt. MC
Moisture-Density Curve Displayed: Fine Fraction Corrected for Oversize Fraction (ASTM D 4718) O
Sieve Size used to separate the Oversize Fraction: #4 Sieve 3/8 inch Sieve [ 3/4 inch Sieve [
Mechanical Rammer Manual Rammer [ Moist Preparation [ Dry Preparation
References / Comments / Deviations: NI = Information not provided. ND = Not determined.
Technician Name: Jennifer Olsen %L@’i i@j}‘?”"‘) Date: 10/10/12
/l’ f . N
Kyle Baucom roject f;/ﬁ/'xf-'@t" L/ 62_22
Technical Responsibility Signature - Pos#t'én Date
This report shall not be reproduced, except in full, without the written approval of S&ME, Inc.
S&ME, Inc. - Corporate 3201 Spring Forest Road 1356-11-032 Phase 03 SG-8 Proctor.xlsx

Raleigh, NC. 27616 Page 1 of 1



Form No. TR-D698-1
Revision No. 0
Revision Date: 11/21/07

Moisture - Density Relationship

ASTMD558 D698, DI1557, AASHTO T99, T180

Project #: 1356 11-032

o S&ME, Inc.~ 9751 Southern Pme Boulevardé

Qualtty Assumnce

; ‘arlotte, NC 28273

1‘0/1'0/1'2 1

This report shall not be reproduced, except in full without the written approval of S&ME, Inc.

Phase 03 Report Date.

Project Name:  Marshall Industrial Landfill No. 1 - Cells 3 & 4 Test Date(s) 10/4-10/12
Client Name: Duke Encrgy EEm e
Client Address: 526 South Church Street, Charlotte, NC 28202 ...
Boring #: NI Sample #: SG-8 Sample Date: 9/13/2012
Location: Grid C1 Offset: NI Depth: NI
Sample Description: Gray Black Silt (ML)
Type and Specification S&EMEID # Cal Date:  Type and Speczf catzon . ‘S&METD #  CalDate:
Balance (0.1g) i espo1z Compactlon Mold 20231 1/6/2012
Balance 22182 6/8/2012 Compactlon Hammer 20222 6/6/2012 ;
Straightedge 20179 8772012 Oven 2051 7aspoiz
Sieve ; 22100 10/1/201: _ .
Water Content . - Water Content 1 requlres GP 2 Balance Check:

; ,;ASTMD2216 - . AASHTOT265 O ~ ASTM D4643 00

“ " Water Add ed:| 405*77 ~ 3 {50‘} - 200 Natural

- : o Tare # o AMRL: | 99— ; ; el 75_C—_

A. Tare Weight AL 163.7 158.8 156.4 164.5 156.8
B. Wet Wt + Tare Wt ‘ B 897.8 925.9 1010.3 1077.2 973.7
C. Dry Wt. + Tare Wt. C.. 725.4 757.2 837.1 905.3 835.1
D. Water Weight B-C 172.4 168.7 173.2 171.9 138.6
E. Dry Weight C-A 561.7 598.4 680.7 740.8 678.3
F. Moisture Content 100*D/El  30.7% 28.2% 25.4% 23.2% 20.4%
Compaction Data * Requires a GP 5 Balance for ASTM (1 gram or .0022 Lb. readability). ~ Check:

ASTM D558 -1 ASTM D 698 ASTM D1557 0 AASHTO T99 O AASHTO T180 1O

Method A Method B [0 Method C 0o Method D (ASTM 1978) -00 “AASHTO Method D O

G. Wt of Soil + Mold G. 5729 5749 5731 5680 5622
H. Wt. of Mold H. 4239 4239 4239 4239 4239
I. Wt. of Soil (g. or Ibs.) G-H 1490 1510 1492 1441 1383
J. Wt of Sail (Lbs.) 1/453.6 or 1 3.285 3.329 3.289 3.177 3.049
K. Mold Volume Factor K. 30.09 30.09 30.09 30.09 30.09
L. Wet Density (PCF) J*K 98.8 100.2 99.0 95.6 91.7
M. Dry Density (PCF) L/(1+F) 75.6 78.2 78.9 77.6 76.2
Sieve Size used to separate the Oversize Fraction: #4 Sieve 3/8 inch Sieve O 3/4 inch Sieve O

Mechanical Rammer Manual Rammer 1 Moist Preparation | Dry Preparation
References / Comments / Deviations: NI = Information not provided. ND = Not determined.

Jennifer Olsen NICET /117926 10/10/2012
Technician Name Certification Type/No. Date
Kyle Baucom /// %’\*"\4 ﬁ” vy /0/)%
Technical Responsibility Signature - Positi Date

S&ME, Inc. - Corporate

Raleigh, NC. 27616

3201 Spring Forest Road

1356-11-032 Phase 03 SG-8 Proctor.xlsx

Page 1 of 1




Form No: TR-B2215-T265-1
Revision No. 0

Revision Date- 03/22/08 Laboratory Determination of Water Content

D2216 AASHTO T 265 [ QOuality Assurance

n - | .~9751 Southern Pine Boulevard ~ Cha NC28273 ‘
Project #: 1356-11-32 Phase 03 Report Date: 10/11/12

Project Name:  Marshall industrial Landfill No.1 - Cells 3 & 4 Test Date(s): 10/2-11/12
Client Name: Duke Energy o -
Client Address: 526 South Church Street, Charlotte, NC 28202 .
Sample by: Jimmy Addis Sample Date(s):
NA Drill Rig :
3222 (Ca

nggl.l't 5

A0

18.5%

| pams

112.11

Notes / Deviations / References
Location: Grid D3
Oven Temperature Set at 60C

No jar sample for moisture.

ASTM D 2216: Laboratory Determination of Wat;ir (Moisturg) Content of Soil and Rock by Mass

Karen Warner

NICET 117900 /0////KZ'_

Techuician Nanwe Certification Type / Na. Date
Kvle Baucom Project Engineer J OA//_‘/L-
Tecimical Responsibility Signatire Posirion Dare

This repors shall not be reproduced, except in full, withont the written approval of S&ME, Inc.

S&ME, Ine. - Corporate 3201 Spring Forest Road 1336-11-032 Phase 03 SG-9 Moisture.xis
Raleigh, NC. 27616 Page [ of 2



Form No. TR-D4318-T89-90

S&ME

Revision No. 0
Revision Date: 11/20/07

Liquid Limit, Plastic Limit, and Plastic Index

Another code ASTM D 4318 AASHTO T 89 O AASHTO T 90 O Quality Assurance
. - | S&ME, Inc. ~9751 Southern Pine Boulevard,Charlotte, NC28273
Project #: 1356-11-032 Phase 03 Report Date: 10/12/12
10/2-12/12

Project Name:  Marshall Industrial Landfill No.1- Cells 3&4 Test Date(s)

Client Name: Duke Energy -
Client Address: 526 South Church Street, Charlotte, NC 28202 . L
Boring #:  NA Sample #: SG-9 Sample Date: 9/21/12

Location: Grid D3 Offset: NA Elevation: NA

Sample Description: Black Gray Silt (ML)

Type and Specification. S&MEID#  Cal Date: T)’pe[and Specification S&MEID#  Cal Date:

Balance (0.01g) 3222 6/25/2012  Groovingtool 20165 12202012

LL Apparatus 20230 . 6/26/2012  Groovingtool o .
o ' Grooving tool

Oven
o Pan.

10844 o 9912012

~ Liquid Limit

Tare Weight
Wet Soil Weight + A
Dry Soil Weight + A
Water Weight (B-C)

Dry Soil Weight (C-A)

% Moisture (D/E)*100

# OF DROPS

Z=|m|ololw >

—————————————————=x0 Ome Pomt Liquid Limt
65.0 N Factor N Factor
60.0 20 0974 26 1.005
=1 550 21 0.979 27 1.009
5 22 0.985 28 1.014
2
g] 500 23 0.99 29 1.018
Ol 450 24 0.995 30 1.022
bl
Z] 400
G
=1 350
o
=1 300
25.0 ,
200 ¢ ‘,p, . y
15 20 25 30 35 40 # of Drops 100 Multipoint Method
One-point Method [}
Wet Preparation [ |  Dry Preparation Air Dried Estimate the % Retained on the #40 Sieve:

Notes / Deviations / References:

ASTM D 4318: Liquid Limit, Plastic Limit, & Plastic Index of Soils

Karen Warner 43,_, Kyle Baucom /@ Z]é / /2.

Technician Name Date Technical Responsibility Date

This report shall not be reproduced, except in full, without the written approval of S&ME, Inc.

S&ME, INC. - Corporate 3201 Spring Forest Road 1356-12-032 Phase 03 SG-9 Plxls
Raleigh, NC. 27616 Page 1 of 1
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Form No. TR-D422-3 s E ME

Revision No. 0
Revision Date: 02/20/08

Particle Size Analysis of Soils

ASTM D422 Quuality Assurance
: S&ME, Inc. ~ 9751 Southern Pine Boulevard ~ Charlotte, NC 28273
S&ME Project #: 1356-11-032 Phase 03 Report Date: 10/15/12
Project Name: Marshall Industrial Landfill No. 1 Cells 3 & 4 Test Date(s): 10/2-15/12
Client Name: Duke Energy : ' -
Address: 526 South Church Street, Charlotte, NC L
Boring #: NA Sample #:  SG-9 Sample Date: 9/21/12
Location: Grid D3 Offset: NA Elevation: NA
Sample Description: Black Gray Silt (ML)
o 1.5" T‘-;IA i /27' g #4 A0 M0 440 460 4100 - #200
e S ; » -
\
N
K ~
L \ 1
\
1 \
B \
§, o \
Qi
= \
X
v7te(0 ‘N\
o, \\
100 , 10 1 o 0 001 oo
- - _ Particle Size (onm) | , &
Gravel P5mmand>475nmm@E4) | i <0.075and> 0005 mm
Coarse Sand <A mmand X200 mm @10y | . < 0.005 mm '
Medium Sand <2.00mmand > 0425 mm @40) | Colloids - < 0,001 mm
Maximum Particle Size: #20 Gravel: 0.0% Silt  79.5%
Silt & Clay (% Passing #200): 91.0% Total Sand: 9.0% Clay 11.5%
:nt Relative Density (Assumed) 2.200 Moisture Content 18.5% Colloids
Liquid Limit NP Plastic Limit NP Plastic Index NP
. Coarse Sand:  0.0% ~ Medium Sand: 0.2% ~ Fine Sand: ~ 89%
Description of Sand and Gravel Rounded I  Angular Hard & Durable [XI  Soft [  Weathered & Friable 00
Mechanical Stirriﬁg Apparatus A - Dispersion Period: 1 min. Dispersing Agent:  Sodium Hexametaphosphate: 40 8./ Liter

References / Comments /. ngviations: a ASTM D 4318, D 854, D 2487 L
i S e 3 [
Technician Name;_,%é@{ﬁli{ ﬁ[J{ Qé ALt

G - 7
. Date: /&Vfﬁ%& .
> 7 ( o »
Kyle Baucom 6;//4@/ m/,\ Project Engineer /4"5//5]72

f .
Technical Responsibility

Signature Position Date

This report shall not be reproduced, except in full, without the written approval of S&ME, Inc.

S&ME, Inc. - Corporate 3201 Spring Forest Road 1356-22-032 Phase 03 SG-9 Hydro.xls
Raleigh, NC. 27616 Page 1 of 1



Form No. TR-D698-1
Revision No. 0
Revision Date: 11/21/07

Project #

© 1356-

Moisture - Density Relationship

T180

11-032 Phase 03 Report Date: 11/2/12
Project Name: ~ Marshall Industrial Landfill No. 1 - Cells 3 & 4 Test Date(s 10/2-11/2/12
Client Name: Duke Energy - -
Client Address: 526 South Church Street, Charlotte, NC 28202 ;
Boring #: NA Sample #: SG-9 Sample Date: 9/2/2012
Location: Grid D3 Offset: NA Depth: NA
Sample Description: Black Gray Silt (ML)
Type and Specification S&ME ID # Cal Date: Type and Specification S&EME ID # Cal Date:
Balance (0.1 g) 22182 6/8/2012 Compaction Mold 20231 1/6/2012
Balance 22182 -6/8/2012 - Compaction Hammer 20222 6/6/2012
Straightedge 20179 8/7/2012 :Oven 10844 5/9/2012

Sieve

22100

-10/1/2012

A. Tare Weight A 165.1 87.7 74.4

B. Wet Wt + Tare Wt _]_3 , 1142.4 1136.7 944.1 828.3 989.1
C. Dry Wt. + Tare Wt. . 959.9 938.9 753.9 703.8 773.2
D. Water Weight B-C 182.5 197.8 190.2 124.5 215.9
E. Dry Weight C-A 794.8 772.1 681.3 616.1 698.8
F. Moisture Content 100*D/Ef  23.0% 25.6% 27.9% 20.2% 30.9%
Compaction Data Requires a GP 5 Balance for ASTM (1 gram or .0022 Lb. readability). Check:

ASTM D558::0 ASTM D 698 g ASTM D1557 D AASHTO T99 -0 AASHTOTI180- - O
Method A X “Method B O Method C-.. O Method D.(ASTM 1978) .00 AASHTO Method D . O
G. Wt of Soil + Mold G. 5706 5768 5764 5641 5746
H. Wt. of Mold H. 4239 4239 4239 4239 4239
1. Wt. of Soil (g. or Ibs.) G-H 1467 1529 1525 1402 1507
J. Wt of Soil (Lbs.) 1/453.6 or 1 3.234 3.371 3.362 3.091 3.322
K. Mold Volume Factor K. 30.09 30.09 30.09 30.09 30.09
L. Wet Density (PCF) J*K 97.3 101.4 101.2 93.0 100.0
M. Dry Density (PCF) L/(1+F) 79.1 80.7 79.1 77.4 76.4
Sieve Size used to separate the Oversize Fraction: #4 Sieve 3/8 inch Sieve O 3/4 inch Sieve O
Mechanical Rammer O Manual Rammer  [X] Moist Preparation 0 Dry Preparation x1
References / Comments / Deviations: ASTM D 4318, D 854, D 2487, C 127
Oven Temperature Set at 60C.
Jennifer Olsen NICET 117926 11/2/2012
Technician Name Certification Type/No. Date
Kyle Baucom | Project Engineer /;25422
Technical Responsibility Signature Position Date

This report shall not be reproduced, except in full without the written approval of S&ME, Inc.

S&ME, Inc. - Corporate 3201 Spring Forest Road

Raleigh, NC. 27616

1356-11-032 Phase 03 SG-9 Proctor.xls

Page I of 1



Form No. TR-D698-2
Revision No. : 0
Revision Date: 11/21/07

S&ME

Quality Assurance

Moisture - Density Report

S&ME Project #:  1356-11-032  Phase 03

Report Date: 11/2/12
Project Name: Marshall Industrial Landfill No. 1 - Cells 3 & 4 Test Date(s): 10/2-11/2/12
ot Name, Duke Energy it e
Client Address: 526 South Church Street, Charlotte, NC 28202
Boring #: NA Sample #: SG-9 Sample Date: 9/2/2012
Location: Grid D3 Offset: NA Depth: NA

Sample Description: Black Gray Silt (ML)

80 F

Natural
Moisture 18.5%

Soil D854)
. Liquid Limit
. Plastic Limit NP
o Plastic Index ~ NP
. g/ | % Passing
: J::; 80,0 ke ot Kk T e Al e T - 4 \\\ 3/gm 100.0%
; g — : BN 38" 100.0%
1% ’ : A #4 100.0%
| <] 750 1 ~No #10 100.0%
‘ : H - #40 99.8%
; #60 99.2%
1 #200 91.0%
70.0 :
t
! Oversize Fraction
65.0 : Bulk Gravity
. o .
10.0 15.0 20.0 25.0 30.0 35.0 40,0 || 7 Moisture
% Oversize
Moisture Content (%) l MDD
Opt. MC
Moisture-Density Curve Displayed: Fine Fraction Corrected for Oversize Fraction (ASTM D 4718) O
Sieve Size used to separate the Oversize Fraction: #4 Sieve 3/8 inch Sieve [ 3/4 inch Sieve O
Mechanical Rammer O Manual Rammer Moist Preparation O Dry Preparation
References / Comments / Deviations: ASTM D 854: Specific Gravity of Soils
Technician Name: Jennifer Olsen Date: 11/2/12
Kyle Baucom %// %»—-\A/ - Project Engineer /[/ 5 /1
Technical Responsibility Sign};ture Position Date
This report shall not be reproduced, except in full, without the written approval of S&ME, Inc.
S&ME, Inc. - Corporate 3201 Spring Forest Road 1356-11-032 Phase 03 SG-9 Proctor.xls

Raleigh, NC. 27616 Page I of 1



Form No: TR-D2216-T265-1
Revision No. 0
Revision Date: 02/22/08

-S&ME

Laboratory Determination of Water Content

AST MD 2216 AASHTO T 265 l:l Qualtty Assur(mce
. ; S&ME Inc. ~ 9751 Southern Pine Boulevard Charlotte, NC 28273 .
Project #: 1356-1 1-032 Phase 03 Report Date: lO/ 15/12
Project Name:  Marshall Industrial Landfill No. 1 - Cells 3 & 4 Test Date(s): 10/11-15/12 _

Client Name: Duke Energy
Client Address: 526 South Church Street, Charlotte, NC 28202 ...
Sample by: Jimmy Addis Sample Date(s): 10/8/12

Sampling Method NA Drill Rig : NA
Method: Aaw [  B@O1% [ -i Balance D 322 Calzbratzon Date: 6/25/1 2
Boring | Sample ~ Sample o wewas| T Tare Wt. +  Water Percent S
No. No. Depthk; “ Tare# T areWelght ~ ‘,k:Dry Wt | it Mmstur ‘t)
NA SG-10 NA G-11 83.48 351.16 305.38 206% |

Notes / Deviations / References

Was no baggie or jar, moisture sample was taken from the bottom of the bucket.
Oven Temperature Set at 60C.
Location: Grid C4

ASTM D 2216: Laboratory Determination of Water (Moisture) Content of Soil and Rock by Mass

Karen Warner NICET 117900 / D// 7/&

Technician Name Signature Certification Type / No. Date

Kyle Baucom /:fig @ T Project Engineer o/
Technical Responsibility Signature Position Date

This report shall not be reproduced, except in full, without the written approval of S&ME, Inc.

S&ME, Inc. - Corporate 3201 Spring Forest Road 1356-11-032 Phase 03 SG-10 Moisture.xls
Raleigh, NC. 27616 Page 1 of 2



Form No. TR-D4318-T89-90

Revision No. 0

Revision Date: 11/20/07

Another code ASTM D 4318 AASHTO T 89 O AASHTO T 90 | Quality Assurance
Project #: 1356-11-032 Phase 03 Report Date: 10/17/12
Project Name: ~ Marshall Industrial Landfill No.1- Cells 3&4 Test Date(s) 10/11-17/12
Client Name: Duke Energy - o
Client Address: 526 South Church Street, Charlotte, NC 28202

Liquid Limit, Plastic Limit, and Plastic Index

Boring#:  NA Sample #: SG-10 Samp-l-e Date: 10/8/12
Location: Grid C4 Offset: NA Elevation: NA
Sample Description: Black Gray Silt (ML) Fly Ash
Type.and Specification S&ME ID # Cal Date:  Type and Specification ~  S&MEID#  Cal Date:
Balance (0.01g) 3222 6/25/2012  Groovingtool 120165 12/20/2011
LL Apparatus .. 20230  6/26/2012 - Groovingtool ‘ S L
Oven ; o 10844 19/9/2012  Groovingtool
—————,———— T ———— e
A Tare Weight
B Wet Soil Weight + A
C Dry Soil Weight + A
D Water Weight (B-C)
E Dry Soil Weight (C-A)
F % Moisture (D/E)*100
N # OF DROPS “Moisture Contents determined
LL LL =F * FACTOR ; o : by ASTM D 2216 :
Ave. - Average (B : k L Thi G
One Point Liquid Limit
N Factor N Factor
20 0.974 26 1.005
s 21 0.979 27 1.009
E 22 0.985 28 1.014
E 23 0.99 29 1.018
b 24 0.995 30 1.022
E 25 1.000
é NP, Non-Plastic
2 Liquid Limit
o Plastic Limit
Plastic Index
Group Symbol ML
Multipoint Method
One-point Method [ ]

Wet Preparation | |  Dry Preparation Estimate the % Retained on the #40 Sieve:
Notes / Deviations / References:

Oven Temperature Set at 60C.

ASTM D 4318: Liquid Limit, Plastic Limit, & Plastic Index of Soils

Karen Warner N O - Kyle Baucom [0/
Technician Name Date Technical Responsibility Date

This report shall not be reproduced, except in full, without the written approval of S&ME, Inc.

S&ME, INC. - Corporate 3201 Spring Forest Road 1356-11-032 Phase 03 SG-10 Plxls
Raleigh, NC. 27616 Page 1 of 1



[fo [ 28vg
Spx0PAIT 0 [-DS €0 20Yd ZE€0-1[-9S€T

9I9LT DN Y312y
POOY 18240, BurdS [0Z€

3I040d40)) - U] TINPS

(] uoyisod Auprqisuodsay jporuyoa ] # UoyDILfilad)) UIDN UDIOIUYID ]
L/ ORISR 1931017 wosnEg S 006L1T TADIN BWEA WIES]
09 1€ 198 seam sameradwa ], usAQ
... @ 81€h A °L8¥T A ‘TTh ANLSV SUOPDINIQ / STUPWIUIO)) / SOIUDID[PY
7910070 £6S10°0 091 %€ Yol € 051 Sy 0’9 ¢TT 124!
88£00°0 §ec100 091 %9V %9'v 00T 0°¢ 0L $'eT 0¢T
08L00°0 Se€C10°0 ¢¢l %t 11 %P1l 00°¢ 0'S 001 §'eT 09
160100 $eS100 161 %091 %091 00°L 0 0Tl §'€T 0¢
6051070 §EC10°0 Sl %1°ST %1°ST 0011 0¢s 091 4 Sl
LEVTO0 ¢esIo0 9Tl %¢E'1S %¢€'1S 0S°TC 0¢ ¢'LT et S
185€0°0 ¢es100 601 %E'SL %< GL 00°¢ 0 0'8¢ g€t (4
moovo 0 $€S10°0 701 _%ob'v8 Yol 78 00'LE 0'¢ 0Tl et 1
T 01#3uIssed 9% Xd | 001 X (M /BX ) B UOTIALIOD) Topurd) 3uIpeay (D, §°0) [N
_ . oMMMMMM ; __u QSSW M mmcm Eoo.ﬂo:mﬁo;-vm I212UWOIPAL] oamomﬁwwﬁaouho%bzoo I9)WOIPAH dus |, suy
. ' .om&. r O uondsuaio) djsodwo) = JOpUI[A)) [011U0D)
o Smm . Haoﬁo%%m C10T/5T/9 ‘2 ) (4443 ‘ON di ‘ouving
:cmoamﬁoﬁmxom Ezﬁom 1] :ounj uorssdsiq O q = v smereddy Sutmg
. [qPLILL 29 POIUBSAN [ ¥OS _M_ _ 3%.:5 29 pIeH Xl Tenuy O  pepunoy $9[o1IR [9ARBID) %9 pues Jo uondiasa
ﬁo...mm %968 L6V 00c# | %Y oc T %99V (F/ax ooﬁw:ohcm_oz % 60'1 (19]1qe]) ® I01oB] UONOALIOD
%896 %896 761 001# | 06'1CC 7601 v-0) &g q %0°001 :01# Suissed %
%066 %066 050 | 09% 8L'SY 1570 (O-9) mweremn | d LL'LY ‘(M) P USAQ d[dures 191woIpA
%966 %9 66 L1°0 - Ov# 8¢°60¢ 07 €C vV + 1M A1d J 60°8C¢ :pau(] ueA( o[dwes [€10],
%666 %666 ¥0°0 0T# | 9T'1S¢ 16°€T V + 1M P ! 00°0S :(8) a|dues 1o19WOPAH PILIT TV JO IYSIOM
%0001 a\.& aww 10°0 0l# 81'¢€8 9wl M SIBL v 8 EPe :pan( Ay oduwes [e)0L, JO WYSOM
%0001 stoz :om 00 v# 115 01-71 A 43 (Swiets)  a1e) + I\ PAL(T NV d|dures [#10L
%0°001 00 W8/€ | wmeN | odoosorSAH JUSUOTy D.IN)SIOJAI {(sure1d) ySIOM ol Ued
%0°001 00 e/l ; # Tef J10PWOIPAH
%0001 00 WVE 00C°T _Goﬁammﬁ Aysua( sape[y yudseddy # 19¥eoy _ _ # Ued
OO | (paqnn) 00 W0l usv A4 (TAD IS Ae1p Youjg :uonduossq sjdwres
%0001 | # e m 00 uS'l VN ‘UONBAS[H VN PSPO ¥ PHD -uonEed0|
%0001 | . 00 W0 C1/8/01 :aje(] o[dwes 01-DS # opdueg VN ‘# Suuog
L wﬁmmmm Euobm Al amopeumny | eAlIS Z0Z8Z ON ‘apolrey) 19218 Yoy yinog 975 SSIppyY A31ouyg 2n(q :oweN USI[D
L Lo : TI/LT-TT/0T  (S)dre 1saL y29€ SI19D - [ "ON [IJpue] [eLysnpu] [[eysiejy  :ouweN joofoid
TI/LT/OT ey Modey €0 aseYd TEO-TT1-9¢€1 # 100[01g

N8BS

€LISTON OPOHEYD ~ PABAI[NOY UL WIIYINOG [SLE ~ “IU] “AND®S

2oy A WASY

S[10S JO SISA[RUY JZIS dPNIB]

80/02/20 ‘210 UOISIAZY
0 "ON uo1s142Y]

ITTra-¥1 "oN o]




Form No. TR-D422-3
Revision No. 0
Revision Date: 02/20/08

S&ME

Particle Size Analysis of Soils

ASTM D422 Quality Assurance
o  S&ME, Inc. ~ 9751 Sonthern Pine Boulevard ~ Charlotte, NC 28273
S&ME Project #: 1356-11-032 Phase 03 Report Date: 10/17/12
Project Name: Marshall Industrial Landfill No. 1 - Cells 3&4 Test Date(s): 10/11-17/12
Client Name: Duke Energy : L L
Address: 526 South Church Street, Charlotte, NC 28202 Gl o
Boring #: NA Sample #:  SG-10 Sample Date: 10/8/12
Location: Grid C4 Offset: NA Elevation: NA
Sample Description: Black Gray Silt (ML) Fly Ash
= TS T IS T/ I HA. B0 #2040 60 100 #200
T HeYeTe—s —r— ‘ el ——+ +
\
| g0, \\
- '9| \
__a{]o
___[9'0 \
2 e
g \
= TEeY
\
__,wﬂ \\
A%B \\
162 ™
™N
LL 08 > * +
100 10 1 0.1 0.01 ) 0.001
Particle Size (mm)
Cobbles <300 mm (12") and > 75 mm (3") Fine Sand < 0.425 mm and > 0.075 mm (#200)
Gravel <75 mm and > 4.75 mm (#4) Silt < 0.075 and > 0.005 mm
Coarse Sand < 4,75 mm and >2.00 mm (#10) Clay <0.005 mm
Medium Sand < 2.00 mm and > 0.425 mm (#40) Colloids <0.001 mm
Maximum Particle Size: #10 Gravel: 0.0% Silt  83.1%
Silt & Clay (% Passing #200): 89.6% Total Sand: 10.4% Clay 6.5%
:nt Relative Density (Assumed) 2.200 Moisture Content 20.6% Colloids
Liquid Limit NP Plastic Limit NP Plastic Index NP
Coarse Sand: 0.0% Medium Sand: 0.4% Fine Sand: 10.0%
Deseription of Sand and Gravel Rounded O  Angular Hard & Durable Soft [0 Weathered & Friable [0
Mechanical Stirring Apparatus A Dispersion Period: 1 min. Dispersing Agent: Sodium Hexametaphosphate: 40 g./ Liter
References / Comments / Deviali. n)l' AS};M D 4318, D 854, D 2487 , )
Technician Name: A 74 Date: D)/ TN T
+ v L 4
Kyle Baucom %’L’ﬁ«\-\/”* Project Engineer / ‘5_,//%
Technical Responsibility / Signature Position Date
This report shall not be reproduced, except in full, without the written approval of S&ME, Inc.
S&ME, Inc. - Corporate 3201 Spring Forest Road 1356-11-032 Phase 03 SG-10 Hydro.xls

Raleigh, NC. 27616 Page 1 of 1



Form No. TR-D698-1
Revision No. 0
Revision Date: 11/21/07

Moisture - Density Relationship
ASTM D558, D698, D1557, AASHTO T99, T180

Project # 1356-11-032 Phase 03 Report Date: 11/2/12
Project Name:  Marshall Industrial Landfill No. 1 - Cells 3 & 4 10/11-11/2/12
Client Name: Duke Energy
Client Address: 526 South Church Street, Charlotte, NC 28202

Boring #: NA Sample #: SG-10 Sample Date: 10/8/2012
Location: Grid C4 Offset: NA Depth: NA
Sample Description: Black Gray Silt (ML)

Type ond Specification  S&MEID#  Cal Date: ~ Type and Specification  S&MEID#  Cal Date:
Balance 0.1g) 22182 6/82012  Compaction Mold - 20231 10612012
Balance @ 22182  6/8/2012  Compaction Hammer 20222 . 6/6/2012
Straightedge 20179  8/7/2012  Oven 10844 592012

22100 10/1/2012

Sieve

A. Tare Weight 157.6 157.2 162.7 158.8 167.5
B. Wet Wt + Tare Wt 1116.2 1000.7 1027.7 1026.9 1102.6
C. Dry Wt. + Tare Wt. 924.1 818.5 867.3 880.0 884.7
D. Water Weight _ B- 192.1 182.2 160.4 146.9 217.9
E. Dry Weight _CA | 7665 661.3 704.6 721.2 717.2
F. Moisture Content 100*D/E|  25.1% 27.6% 22.8% 20.4% 30.4%
Compactlon Data Re uires a GP 5 Balance for ASTM (1 gram or .0022 Lb. readablhty) ~ Check:

(D558 O -  ASIMDG%S ® A D1557 O  AASHTOT® O  AASHTOTIS0 O
Method A Eo Method B 0O MethodC Elﬁ S Method D (ASTM 1978) o  AASHT( Method DO
G. Wt of Soil + Mold 6 5761 5763 5704 5657 5742
H. Wt. of Mold g H o 4239 4239 4239 4239 4239
1. Wt. of Soil (g. or Ibs.) G-H 1522 1524 1465 1418 1503
J. Wt of Soil (Lbs.) 1/453.6 or 1 3355 3.360 3.230 3.126 3.313
K. Mold Volume Factor K. 30.09 30.09 30.09 30.09 30.09
L. Wet Density (PCF) K 101.0 101.1 97.2 94.1 99.7
M. Dry Density (PCF) LI(1+F)|  80.7 79.2 79.2 78.2 76.5
Sieve Size used to separate the Oversize Fraction: #4 Sieve 3/8 inch Sieve [] 3/4 inch Sieve [
Mechanical Rammer 0 Manual Rammer Moist Preparation O Dry Preparation
References / Comments / Deviations: ASTM D 4318, D 854, D 2487, C 127

Oven Temperature Set at 60C.

Jennifer Olsen %VJZ@AUV NICET 117926 11/2/2012
Technician Name Skertature Certification Type/No. Date

/
Kyle Baucom . /ﬂf/ ,/(fw«\ B Project Engineer A/ 5 éZ-
Technical Responsibility Signature Position Date

This report shall not be reproduced, except in full without the written approval of S&ME, Inc.

S&ME, Inc. - Corporate 3201 Spring Forest Road 1356-11-032 Phase 03 SG-10 Proctor.xls
Raleigh, NC. 27616 Page I of



Form No. TR-D698-2

Revision No. : 0 . .
Revision Date: 11/21/07 Moisture - Density Report

S&ME Project #: 1356-11-032 Phase 03 Report Date: 11/2/12
Project Name: Marshall Industrial Landfill No. 1 - Cells 3 & 4 Test Date(s): 10/11-11/2/12
Client Name: Duke Energy

Client Address: 526 South Church Street, Charlotte, NC 28202 L ..
Boring #: NA Sample #: SG-10 Sample Date: 10/8/2012
Location: Grid C4 Offset: NA Depth: NA

Sample Description: Black Gray Silt (ML)

Moisture-Density Relations of Soil and Soil-Aggregate Mixtures

Natural
Moisture 20.6%
Content

Liquid Limit NP
Plastic Limit NP
| Plastic Index NP

2] 100.0%
g1 100.0%
. ‘; 100.0%
A 100.0%
- - #40 99.6%
: - #60 99.0%
#200 89.6%
1 Oversize Fraction
1 ;
Bulk Gravity
o .
15.0 20.0 25.0 300 350 a0.0 || 7> Moisture
% Oversize
Moisture Content (%) I MDD
. Opt. MC
Moisture-Density Curve Displayed: Fine Fraction Corrected for Oversize Fraction (ASTM D 4718) 0O
Sieve Size used to separate the Oversize Fraction: #4 Sieve 3/8 inch Sieve [ 3/4 inch Sieve [
Mechanical Rammer O Manual Rammer Moist Preparation O Dry Preparation
References / Comments / Deviations: ASTM D 854: Specific Gravity of Soils ~
Technician Name: Jennifer Olsen Date: 11/2/12
; 4 . .
Kyle Baucom %3/ ( Z/gf P Project Engineer //45%4
Technical Responsibility 7 Signature Position Date
This report shall not be reproduced, except in full, without the written approval of S&ME, Inc.
S&ME, Inc. - Corporate 3201 Spring Forest Road 1356-11-032 Phase 03 SG-10 Proctor.xls

Raleigh, NC. 27616 Page 1 of 1



Form No. TR-D4318-T89-90
Revision No. 0
Revision Date: 11/20/07

S&ME

Liquid Limit, Plastic Limit, and Plastic Index

Another code ASTM D 4318 AASHTO T 89 O AASHTO T 90 O Quality Assurance
S ~ S&ME, Inc. ~9751 Southern Pine Boulevard,Charlotte, NC 28273 S
Project #: 1356-11-032 Phase 03 Report Date: 11/26/12

Project Name: ~ Marshall Industrail Landfill No.1 - Cells 3&4 Test Date(s) 11/6-26/12
Client Name: Duke Energy o . -
Client Address: 526 South Church Street, Charlotte, NC 28202 -

Boring#: NA Sample #: SG-11 Sample Date: 11/2/12

Location: Grid D2 Offset: NA Elevation: NA
Sample Description: Black Gray Silt (ML) Fly Ash
Type and Specification S&ME ID # Cal Date: Type and Specification S&ME ID # Cal Date:
Balance (0.01:g) 13222 6/25/2012 Grooving tool = 20837 10/29/2012.
LL Apparatus ~ 5/21/1955  6/26/2012 Grooving tool ? -
Oven 10844 ~ 9/4/2012 Grooving tool ;
. Pan# i o Ly , LigUidLiﬁii‘tf oo b L PlagtieLimit.
A Tare Weight
B Wet Soil Weight + A
C Dry Soil Weight + A
D Water Weight (B-C)
E Dry Soil Weight (C-A)
F % Moisture (D/E)*100
N # OF DROPS Moisture Contents determined
LL LL = F * FACTOR R by ASTM D 2216
Ave. Average o ‘
One Point Liquid Limit
N Factor N Factor
20 0974 26 1.005
— 21 0.979 27 1.009
g 22 0.985 28 1.014
g 23 0.99 29 1.018
© 24 0.995 30 1.022
E 25 1.000
g NP, Non-Plastic
° Liquid Limit
o Plastic Limit
Plastic Index
Group Symbol ML
Multipoint Method
L]

One-point Method
Estimate the % Retained on the #40 Sieve:

Wet Preparation Dry Preparation

Notes / Deviations / References:

ASTM D 4318: Liquid Limit, Plastic Limit, & Plastic Index of Soils

Karen Warner /ZM ya Kyle Baucom /14714_

Technician Name Date " Technical Responsibility Date

This report shall not be reproduced, except in full, without the written approval of S&ME, Inc.

S&ME, INC. - Corporate 3201 Spring Forest Road 1356-11-032 Phase 03 SG-11 Plxls
Raleigh, NC. 27616 Page 1 of |
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Form No. TR-D422-3
Revision No. 0
Revision Date: 02/20/08

> S&ME

Particle Size Analysis of Soils

ASTM D422 Quality Assurance
e S&ME, Inc. ~ 9751 Southern Pine Boulevard ~ Charlotte, NC 28273 G
S&ME Project #: 1356-11-032 Phase 03 Report Date: 11/26/12
Project Name: Marshall Industrial Landfill No.1 - Cells 3&4 Test Date(s): 11/6-15/12
Client Name: Duke Energy “ sl
Address: 526 South Church Street, Charlotte. NC 28202
Boring #: NA Sample #: SG-11 Sample Date: 11/2/12
Location: Grid D2 Offset: NA Elevation: NA
Sample Description: Black Gray Silt (ML) Fly Ash
15" 1M3AT A2 e, #e #10. #20  #40 #60. #100 4200
H8YeT—e—s - ‘ . . ——
0, ‘~\
| 4! N
80 Ny
N \
%ﬂ L ot \
£ 11
g ] \
il \
[ Lob \\
RERA Y
| o N
\N
100 10 ) 1 ) 01 0.01 0.001
Particle Size (mm)
Cobbles <300 mm (12") and > 75 mm (3") Fine Sand < 0.425 mm and > 0.075 mm (#200)
Gravel <75 mm and > 4.75 mm (#4) Silt <0.075 and > 0.005 mm
Coarse Sand < 4.75 mm and >2.00 mm (#10) Clay < 0.005 mm
Medium Sand <2.00 mm and > 0.425 mm (#40) Colloids <(.001 mm
Maximum Particle Size: #10 Gravel: 0.0% Silt 77.5%
Silt & Clay (% Passing #200):  90.5% Total Sand: 9.5% Clay 13.0%
:nt Relative Density (Assumed) 2.200 Moisture Content 16.4% Colloids
Liquid Limit NP Plastic Limit NP Plastic Index NP
Coarse Sand: 0.1% Medium Sand: 0.2% Fine Sand: 9.2%
Description of Sand and Gravel Rounded O  Angular Hard & Durable Soft O Weathered & Friable O
Mechanical Stirring Apparatus A Dispersion Period: I min. Dispersing Agent: Sodium Hexametaphosphate: 40 g./ Liter
References / Comments / lﬁviations: ., ASTM D 4318, D 854, D 2487 ,
Technician Name:(%(/\‘ ( Vi WL{/L&, Date: ///Z{j;. // re
Kyle Baucom ?% ﬁ : Project Engineer ﬁ /}//Z
Technical Responsibility / Sigm\zlture Position Date
This report shall not be reproduced, except in full, without the written approval of S&ME, Inc.
S&ME, Inc. - Corporate 3201 Spring Forest Road 1356-11-032 Phase 03 SG-11 Hydro.xls

Raleigh, NC. 27616 Page I of I



Form No. TR-D698-1
Revision No. 0
Revision Date: 11/21/07

S&ME

Moisture - Density Relationship

ASTM D558, D698, D1557, AASHTO T99, T180 Quality Assurance
, S&ME, Inc.~ 9751 Southern Pine Boulevard~Charlotte, NC 28273 o
Project #: 1356-11-032 Phase 03 Report Date: 11/26/12
Project Name:  Marshall Industrial Landfill No. 1 - Cells 3 & 4 Test Date(s) 11/6-12/12
Client Name: Duke Energy L
Client Address: 526 South Church Street, Charlotte, NC 28202 e S
Boring #: NI Sample #: SG-11 Sample Date: 11/2/2012
Location: Grid D2 Offset: NI Depth: NI
Sample Description: Black Gray Silt (ML) Fly Ash
Type and Specification S&ME ID # Cal Date: Type and Specification S&ME ID # Cal Date:
Balance (0.1 g) 22182 6/8/2012 Compaction Mold 20231 1/6/2012
Balance 22182 - 6/8/2012 Compaction Hammer 21598 7/25/2012
Straightedge 20179, - 8/712012 Oven ‘ 22151 7/13/2012
Sieve #4 22100 110/1/2012 o ; o
Water Content Water Content requires GP 2 Balance (0.1 gram Readability). Check:
ASTM D2216 AASHTOT265 O ASTMD4959 O  ASTMD4643 O
‘ Er Water Added:| 200 250 | 300 | 350 . il
g Tare#:| JRC | MAC SE DIM
A. Tare Weight A. 157.0 161.2 157.2 160.7
B. Wet Wt + Tare Wt B. 1045.5 1097.4 1134.5 1113.0
C. Dry Wt. + Tare Wt. C. 902.2 929.4 943.6 909.8
D. Water Weight B-C 143.3 168.0 190.9 203.2
E. Dry Weight C-A 745.2 768.2 786.4 749.1
F. Moisture Content 100*D/E{ 19.2% 21.9% 24.3% 27.1%

Compaction Data

Requires a GP 5 Balance for ASTM (1 gram or .0022 Lb. readability).

Check: :
AASHTO T180. -0

ASTM D558 O ASTM D 698 ASTMDIS557 O AASHTO T99 O
Method A MethodB O = MethodC O Method D (ASTM 1978) O AASHTO Method D O
G. Wt of Soil + Mold G. 5701 5762 5815 5793
H. Wt. of Mold H. 4239 4239 4239 4239
I. Wt. of Soil (g. or 1bs.) G-H 1462 1523 1576 1554
J. Wt of Soil (Lbs.) 1/453.6 or1 3.223 3.358 3.474 3.426
K. Mold Volume Factor K. 30.09 30.09 30.09 30.09
L. Wet Density (PCF) *K 97.0 101.0 104.5 103.1
M. Dry Density (PCF) L/(1+F)|  81.4 82.9 84.1 81.1
Sieve Size used to separate the Oversize Fraction: #4 Sieve 3/8 inch Sieve [J 3/4 inch Sieve [
Mechanical Rammer O Manual Rammer Moist Preparation O Dry Preparation
References / Comments / Deviations: "NI = Information not provided. ND = Not determined.
Jennifer Olsen NICET /117926 11/12/2012
Technician Name Certification Type/No. Date
Kyle Baucom /g/ y/é B Project Engineer Z/¢/ /3
Technical Responsibility /7 Signature Position Date

This report shall not be reproduced, except in full without the written approval of S&ME, Inc.

S&ME, Inc. - Corporate 1356-11-032 Phase 03 SG-11 Proctor.xlsx

Page 1 of 1

3201 Spring Forest Road
Raleigh, NC. 27616



Form No. TR-D698-2
Revision No. : 0
Revision Date: 11/21/07

Moisture - Density Report

Quality Assurance
. S&ME, Inc.~ 9751 Southern Pine Boulevard~Charlotte, NC 28273 .
S&ME Project #: 1356-11-032 Phase 03 Report Date: 11/26/12
Project Name: Marshall Industrial Landfill No. 1 - Cells 3 & 4 Test Date(s): 11/6-12/12
Client Name: Duke Energy s
Client Address: 526 South Church Street, Charlotte, NC 28202 : e C
Boring #: NI Sample #: SG-11 Sample Date: 11/2/2012
Location: Grid D2 Offset: NI Depth: NI
Sample Description: Black Gray Sllt (ML) Fly Ash
Maxnmum Dry Densnty 84. 2 PCF L Optlmum Monsture Content 2‘4;0‘%
o f ASTMD 698 . MethodA . . -
‘ k~k Motsture-Denszty Relatzons 0f Sozl and Sozl Aggregate sztures Sl Frop eries.
o : S S Natural
95.0 \\ . - ‘ E Moisture 16.4%
: b : Content
AN ~ e
. Specific
0, S
| ; 100% Saturation ; Gravityof ~ ND
:90.0 \\ ~ Soil (D854) :
N Liquid Limit NP
o N ~Q Plastic Limit NP
S \\ A Plastic Index NP
51 850 > | 94 Passing
g ; _.-....-..__..-_..-----_.._-__-?%\\ \\\ o Passing
2 ,ﬁ/ NN . 347 100.0%
8 ) AN 3/8" 100.0%
% 80.0 h & \==E #4 100.0%
Q] 2.10 #10 99.9%
<~ #20 99.9%
~ #40 99.7%
N
75.0 #200 90.5%
Oversize Fraction
70.0 B;ulk G.ravity
10.0 15.0 20.0 25.0 30.0 35.0 || 70 Moisture
% Oversize
Moisture Content (%) l MDD
Opt. MC
Moisture-Density Curve Displayed: Fine Fraction Corrected for Oversize Fraction (ASTM D 4718) [
Sieve Size used to separate the Oversize Fraction: #4 Sieve 3/8 inch Sieve [J 3/4 inch Sieve [
Mechanical Rammer O Manual Rammer Moist Preparation [ Dry Preparation
References / Comments / Deviations: NI = Information not provided. ND = Not determined.

Technician Name: Jennifer Olsen Wu 5[@% Date: 11/12/12
Kyle Baucom /&/ M Project Engineer /42774/«

Technical Responsibility Signature Position Date
This report shall not be reproduced except in full, without the written approval of S&ME, Inc.

S&ME, Inc. - Corporate 3201 Spring Forest Road 1356-11-032 Phase 03 SG-11 Proctor.xlsx
Raleigh, NC. 27616 Page 1 of 1



Form No: TR-D2216-T265-1
Revision No. 0
Revision Date: 02/22/08

 S&ME

Laboratory Determination of Water Content

ASTM D 2216 AASHTO T 265 ] Qualtty Assurance
S&ME, Inc ~ 9751 Southern Pme Boulevard ~ Charlotte, NC 28273 ‘ e
Project #: 1356-11-032 Phase 03 Report Date: 1/9/13
Project Name:  Marshall Industrial Landfill No.l - Cells 3&4 Test Date(s): 12/13-17/12

Client Name: Duke Energy
Client Address: 526 South Church Street, Charlotte, NC 28202 S
Sample by: Earl Alexander Sample Date(s): 12/11/12

Sampling Method: NA Drill Rig : NA
Method: Aaw [ B (0.1%) Balance ID. 3222 Calibration Date: ~ 6/25/12
Boring Sample Sample - .| Tare Wi+ | Tare Wt.+ |  Water Percent
~ No. ~No. | Depth Tare# ‘Tare Welghtk  WetWt | Drywt | Weight | Moisture (t)
o form. | | gams | grams | grams | gams | % |
NA SG-12 NA 1L-42 85.85 389.10 323.63 65.47 27.5%

Notes / Deviations / References

Oven Temperature Set at 60C.

ASTM D 2216: Laboratory Determination of Watgr (Moisture) Content of Soil and Rock by Mass

;7 '
Karen Warner % C : NICET 117900 //7@‘\

Technician Nane / " Szgnatu% Certification Type / No. Date

. . (oY

Kyle Baucom f”‘(‘/ &{fiw Project Engineer j / / Z_/ ﬁ
Technical Responsibility Signature Position Date

This report shall not be reproduced, except in full, without the written approval of S& ME, Inc.

S&ME, Inc. - Corporate 3201 Spring Forest Road 1356-11-032 Phase 03 SG-12 Moisture.xls
Raleigh, NC. 27616 Page I of 2




Form No. TR-D4318-T89-90
Revision No. 0
Revision Date: 11/20/07

S&ME

Liquid Limit, Plastic Limit, and Plastic Index

Another code ASTM D 4318 AASHTO T 89 O AASHTO T 90 O Quality Assurance
e - S&ME, Inc. ~9751 Southern Pine Boulevard,Charlotte, NC28273
Project #: 1356-11-032 Phase 03 Report Date: 1/9/13

Project Name: ~ Marshall Industrial Landfill No. 1- Cells 3&4 Test Date(s) 12/13-17/12
Client Name: Duke Energy .

Client Address: 526 South Church Street, Charlotte, NC 28202 S

Boring #: NA Sample #: SG-12 Sample Date: 12/11/12

Location: Cell 3&4 Subgrade Offset: NA Elevation: NA
Sample Description: Black Gray Silt (ML) Fly Ash
Type and Specification S&ME ID # Cal Date: Type and Specification S&ME ID # Cal Date:
Balance (0.01¢g) 3222 6/25/2012 Grooving tool 208367 10/29/2012
LL Apparatus 20230 6/26/2012 Grooving tool : ~
Oven ‘ 10844 9/5/2012 Grooving tool : ;
- Pan# o e S R CoLiquid Limit o e S Plastic Limit
: ; Tare #: | e " : ~ e P :
A Tare Weight
B Wet Soil Weight + A
C Dry Soil Weight + A
D Water Weight (B-C)
E Dry Soil Weight (C-A)
F % Moisture (D/E)*100
N # OF DROPS Moisture Contents determined
‘LL LL=F*FACTOR k v : by ASTM D 2216
Ave Average ‘
One Point Liquid Limit
N Factor N Factor
20 0.974 26 1.005
— 21 0.979 27 1.009
g 22 0.985 28 1.014
g 23 0.99 29 1.018
b 24 0.995 30 1.022
E 25 1.000
c NP, Non-Plastic
° Liquid Limit
o Plastic Limit
250 Plastic Index
20.0 Group Symbol ML
L T 10 Hultpont Method
One-point Method ]

Wet Preparation Dry Preparation Estimate the % Retained on the #40 Sieve:

Notes / Deviations / References:

Oven Tmeperature Set at 60C.

ASTM D 4318: Liguid Limit, Plastic Limit, & Plastic Index of Soils

Karen Warner /Z ;2[ / 5» Kyle Baucom l Zﬁ/ / [5

Technician Name Date Technical Responsibility Date

This report shall not be reproduced, excepl in full, without the written approval of S& ME, Inc.

S&ME, INC. - Corporate 3201 Spring Forest Road 1356-11-032 Phase 03 SG-12 PLxls
Raleigh, NC. 27616 Page 1 of 1
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Form No. TR-D422-3
Revision No. 0
Revision Date: 02/20/08

' S&ME

Particle Size Analysis of Soils

ASTM D422 Quality Assurance
S&ME, Inc. ~ 9751 Southern Pine Boulevard ~ Charlotte, NC 28273 ‘
S&ME Project #: 1356-11-032 Phase 03 Report Date: 1/9/13
Project Name: Marshall Industrial Landfill No.1- Cells 3&4 Test Date(s): 12/13-18/12
Client Name: Duke Energy SN
Address: 526 South Church Street, Charlotte, NC 28202
Boring #: NA Sample #: SG-12 Sample Date: 12/11/12
Location: Cell 3 & 4 Subgrade Offset: NA Elevation: NA
Sample Description: Black Gray Silt (ML)  Fly Ash
LS 1M3A" 12" L, e #10 #20 . . #40 - #60 - #100 - #200
—100%%5 T * - - % * *
™~
74(’910
\\
__89}0
N
X \
176
\
2 Heo
.% \
T Hae \
2 \\
S 0
z -0 \
__39‘0 \‘
__%9{0 ‘\
_.]9{0
~
-k + 4+ +
100 10 1 0.1 0.01 0.001
Particle Size (mm)
Cobbles <300 mm (12") and > 75 mm (3") Fine Sand < 0.425 mm and > 0.075 mm (#200)
Gravel <75 mm and > 4.75 mm (#4) Silt < 0.075 and > 0.005 mm
Coarse Sand < 4,75 mm and >2.00 mm (#10) Clay < 0.005 mm
Medium Sand < 2.00 mm and > 0.425 mm (#40) Colloids <0.001 mm
Maximum Particle Size: #20 Gravel: 0.0% Silt  76.6%
Silt & Clay (% Passing #200):  91.1% Total Sand: 8.9% Clay 14.5%
:nt Relative Density (Assumed) 2.200 Moisture Content 27.5% Colloids
Liquid Limit NP Plastic Limit NP Plastic Index NP
Coarse Sand: 0.0% Medium Sand: 0.1% Fine Sand: 8.7%
Description of Sand and Gravel Rounded O  Angular Hard & Durable Soft [0 Weathered & Friable O
Mechanical Stirring Apparatus A Dispersion Period: ! min. Dispersing Agent: Sodium Hexametaphosphate: 40 g./ Liter

References / CommenWiations: A ASTM D 4318, D 854, D 2487

Technician Name:%M W% Date: {/14}//}"

Kyle Baucom e % i Project Engineer /// / /ﬁf
Technical Responsibility / " Signature Position Date

This report shall not be reproduced, except in full, without the written approval of S&ME, Inc.

S&ME, Inc. - Corporate 3201 Spring Forest Road 1356-11-032 Phase 03 SG-12 Hydro.xls
Raleigh, NC. 27616 Page 1 of



Form No. TR-D698-1
Revision No. 0
Revision Date: 11/21/07

© S&ME

Moisture - Density Relationship

ASTM D558, D698, D1557, AASHTO T99, T180 Quality Assurance
S&ME, Inc.~ 9751 Southern Pine Boulevard~Charlotte, NC 28273 s
Project #: 1356-11-032 Phase 03 Report Date: 1/9/13

Project Name:  Marshall Industial Landfill No.1 - Cells 3&4 Test Date(s)  12/13/12-1/9/13
Client Name: Duke Energy P - ‘
Client Address: 526 South Church Street, Charlotte, NC 28202 =
Boring #: NA Sample #: SG-12 Sample Date: 12/11/2012

Location: Cell 3&4 Offset: NA . Depth: NA
Sample Description: Black Gray Silt (ML) Fly Ash
Type and Specification ~ S&ME ID # Cal Date: Type and Specification S&MEID# ~ Cal Date:
Balance (0.1g) 22182  6/82012  Compaction Mold 20231 1/6/2012
Balance 22182 - 6/8/2012 Compaction Hammer 20222 . 6/6/2012
Straightedge ‘ 20179 . 8/7/2012 “Oven o 10844 5/9/2012
Sieve 22100 10/1/2012 L S o
Water Content ~ Water Content requlres GP2 Balance (0 1 gram Readablhty) : Check:
 ASTM D2216 X - ~_AASHTO T265 0 ~ ASTM D4959 O ASTM D4643 |
Water Added e S s ~ L
Tare #: ¢ | LG 5K | AMRL | MID
A. Tare Weight A 156.8 162.4 154.1 163.1 160.0
B. Wet Wt + Tare Wt B. 898.4 878.0 827.8 945 .4 902.2
C. Dry Wt. + Tare Wt. -C. 771.5 739.3 687.4 766.6 726.6
D. Water Weight B-C 126.9 138.7 140.4 178.8 175.6
E. Dry Weight C-A 614.7 576.9 5333 603.5 566.6
F. Moisture Content 100*D/El  20.6% 24.0% 26.3% 29.6% 31.0%
Compaction Data Requires a GP 5 Balance for ASTM (1 gram or .0022 Lb. readability). - Check:
ASTM D558 O ASTM D 698 ASTM DI1557 0O AASHTO T99 a AASHTOTI180 O
Method A Method B O Method C O Method D (ASTM 1978) O AASHTO Method D O
G. Wt of Soil + Mold G. 5618 5680 5733 5724 5715
H. Wt. of Mold H. 4239 4239 4239 4239 4239
1. Wt. of Soil (g. or 1bs.) G-H 1379 1441 1494 1485 1476
J. Wt of Soil (Lbs.) 1/453.6 or 1 3.040 3.177 3.294 3.274 3.254
K. Mold Volume Factor K. 30.09 30.09 30.09 30.09 30.09
L. Wet Density (PCF) J*K 91.5 95.6 99.1 98.5 97.9
M. Dry Density (PCF) L/(1+F) 75.9 77.1 78.5 76.0 74.7
Sieve Size used to separate the Oversize Fraction: #4 Sieve 3/8 inch Sieve O 3/4 inch Sieve O
Mechanical Rammer Manual Rammer O Moist Preparation O Dry Preparation

References / Comments / Deviations:
Oven Temperature Set At 60C.

Karen Warner %&«’MW NICET 117900 //7//}—\

Technician Name Szgnature Certification Type/No. Date
Kyle Baucom : { ‘ 4\,--«~\M Project Engineer 9//5
Technical Responsibility 4 Slgnature Position ate

This report shall not be reproduced, except in full without the written approval of S&ME, Inc.

S&ME, Inc. - Corporate 3201 Spring Forest Road 1356-11-032 Phase 03 SG-12 Proctor.xls
Raleigh, NC. 27616 Page I of 1



Form No. TR-D698-2
Revision No. : 0
Revision Date: 11/21/07

Moisture - Density Report

Quality Assurance
S&ME, Inc.~ 9751 Southern Pine Boulevard~Charlotte, NC 28273 ;
S&ME Project #: 1356-11-032 Phase Report Date: 1/9/13
Project Name: Marshall Industial Landfill No.1 - Cells 3&4 Test Date(s):  12/13/12-1/9/13
Client Name: Duke Energy S ' ‘
Client Address: 526 South Church Street, Charlotte, NC 28202 ; S ,
Boring #: NA Sample #: SG-12 Sample Date: 12/11/2012
Location: Cell 3&4 Offset: NA Depth: NA
Sample Description: Black Gray Silt (ML) Fly Ash
Maximum Dry Density 78.5 PCF. - - Optimum Moisture Content  26.2%
ASTM D 698 - - Method A ‘ ; :
l Moisture-Density Relations of Soil and Soil-Aggregate Mixtures | ; Soll Properties.
« : . Lo Natural
90.0 N : ‘ ‘ Moisture  27.5%
N 2 ; Content
; N Specific
- 85.0 ; Gravityof -~ ND
‘ N Soil (D854)
b < Liquid Limit NP
N Plastic Limit NP
. 800 S Plastic Index NP
6 e R e e e B R A v |l ] = 0, .
& - E g P % Passing
2l 70 ; s AN 3/4" 100.0%
2 1 3/8" 100.0%
2 ! #4 100.0%
2E 0.0 § #10 100.0%
. ¢ #40 99.9%
: #60 99.4%
r: #200 91.1%
65.0 $
4
: Oversize Fraction
[
60.0 ] B;ulk Gfavizy
10.0 15.0 20.0 25.0 30.0 35.0 40,0 J| 70 Moisture
% Oversize
Moisture Content (%) I MDD
Opt. MC
Moisture-Density Curve Displayed: Fine Fraction Corrected for Oversize Fraction (ASTM D 4718) [
Sieve Size used to separate the Oversize Fraction: #4 Sieve 3/8 inch Sieve O 3/4 inch Sieve O
Mechanical Rammer Manual Rammer [ Moist Preparation [ Dry Preparation
References / Comments / Dexiations: ASTM D 854: Specific Gravity of Soils

Technician Name:

e w1/ /5

/ Q / MYy ? ,( fékﬂww\%m,_, j e "{ /Z%CJ/!;’({ - /7 Z/jj}
ibility

Techmcal Respons Signature Position Date

This report shall not be reproduced, except in full, without the written approval of S&ME, Inc.

S&ME,Inc. - Corporate 3201 Spring Forest Road 1356-11-032 Phase 03 SG-12 Proctor.xls
Raleigh, NC. 27616 Page 1 of 1
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Form No. TR-D422-3

Revision No. 0

Revision Date: 02/20/08

 S&ME

Particle Size Analysis of Soils

ASTM D422 Quality Assurance
S&ME, Inc. ~ 9751 Southern Pine Boulevard ~ Charlotte, NC 28273
S&ME Project #: 1356-11-032 Phase 03 Report Date: 1/16/13
Project Name: Marshall Industrial Landfill No.1 - Cells 3&4 Test Date(s): 1/8-16/13
Client Name: Duke Energy
Address: 526 South Church Street, Charlotte, NC 28202
Boring #: NA Sample #: SG-13 Sample Date: 12/27/12
Location: Grid C3 Offset: NA Elevation: NA
Sample Description: Black Gray Silt (ML) Fly Ash
18" 134T 120 e, #10 #20 . #40  #60 #100  #200
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Particle Size (mm)
Cobbles <300 mm (12") and > 75 mm (3") Fine Sand < 0.425 mm and > 0.075 mm (#200)
Gravel <75 mm and > 4.75 mm (#4) Silt <0.075 and > 0.005 mm
Coarse Sand < 4.75 mm and >2.00 mm (#10) Clay < 0.005 mm
Medium Sand < 2.00 mm and > 0.425 mm (#40) Colloids <0.00]1 mm
Maximum Particle Size: #20 Gravel: 0.0% Silt  78.5%
Silt & Clay (% Passing #200):  91.5% Total Sand: 8.5% Clay 13.0%
nt Relative Density (Assumed) 2.200 Moisture Content 16.5% Colloids
Liquid Limit NP Plastic Limit NP Plastic Index NP
Coarse Sand: 0.0% Medium Sand: 0.1% Fine Sand: 8.4%
Deseription of Sand and Gravel Rounded O  Angular Hard & Durable Soft [0 Weathered & Friable O
Mechanical Stirring Apparatus A Dispersion Period: 1 min. Dispersing Agent: Sodium Hexametaphosphate: 40 g./ Liter
References / Comment iations: 2 ASTM D 4318, D 854, D 2487

Technician Name:

/]

i et baie /5

Kyle Baucom 7«% Z %\M Project Engineer ///K/f;

Technical Responsibility

Signature Position Date

This report shall not be reproduced, except in full, without the written approval of S&ME, Inc.

S&ME, Inc. - Corporate

3201 Spring Forest Road 1356-11-032 Phase 03 SG-13 Hydro.xls
Raleigh, NC. 27616 Page 1 of 1




Form No: TR-D2216-T265-1
Revision No. 0
Revision Date: 02/22/08

> S&ME

Laboratory Determination of Water Content

ASTM D 2216 AASHTO T 265 [ Quality Assurance
'S&ME, Inc. ~ 9751 Southern Pine Boulevard ~ Charlotte, NC 28273 L
Project #: 1356-11-032 Phase 03 Report Date: 1/16/13

Project Name:  Marshall Industrial Landfill No.1 - Cells 3 & 4 Test Date(s): 1/8-16/13
Client Name: Duke Energy L ‘
Client Address: 526 South Church Street, Charlotte, NC 28202

Sample by: Kyle Baucom Sample Date(s): 12/27/12

Sampling Method: NA Drill Rig : NA
Method:  Aa%) [ B (0.1%) BalanceID, .. 3222 Calibration Date:; 6/25/12
Boring | Sample. : Sample | .. | Tare Wi+ | Tare Wt. + Water Percent ;
No. | No. Depth | Tare# | Tare Weight] wetwe | DryWt | Weight | Moisture ‘t’
S | form | grams grams |  grams gams | % | e
NA SG-13 NA | 6.73 302.23 260.37 41.86 16.5% ‘
Notes / Deviations / References
Oven Temperature Set at 60C.
ASTM D 2216: Laboratory Determination of Water (Moisture) Content of Soil and Rock by Mass
Karen Warner (UL, NICET 117900 /)2
Technician Name Signattire Certification Type / No. Date
/ 5 1/ d <,
Kyle Baucom /4 7 /4@ ’ Project Engineer g/ KL
Technical Responsibility / Signature Position Date

This report shall not be reproduced, except in full, without the written approval of S&ME, Inc.

S&ME, Inc. - Corporate 3201 Spring Forest Road 1356-11-032 Phase 03 SG-13 Moisture.xls
Raleigh, NC. 27616 Page 1 of 2



Form No. TR-D4318-T89-90
Revision No. 0
Revision Date: 11/20/07

Liquid Limit, Plastic Limit, and Plastic Index

Another code ASTM D 4318 AASHTO T 89 (] AASHTO T 90 ]  Quality Assurance
S&ME, Inc. ~9751 Southern Pine Boulevard,Charlotte, NC 28273 | .

Project #: 1356-11-032 Phase 03 Report Date: 1/16/13

Project Name:  Marshall Industrial Landfill No. 1- Cells 3&4 Test Date(s) 1/8-16/13

Client Name: Duke Energy
Client Address: 526 South Church Street, Charlotte, NC 28202

Boring #: NA Sample #: SG-13 Sample Date: 12/27/12
Location: Cell 3&4 Subgrade Offset: NA Elevation: NA
Sample Description: Black Gray Silt (ML) Fly Ash
Type and Specification S&ME ID # Cal Date: Type and Specification S&ME ID # Cal Date:
Balance (0.01 g) 3222 6/25/2012 Grooving tool 20837 10/29/2012
LL Apparatus 20230 6/26/2012 Grooving tool
Oven 10844 9/5/2012 Grooving tool
- Pan# ‘ S Liquid Limit - PlasticLimit
Tare #: ‘
A Tare Weight
B Wet Soil Weight + A
C Dry Soil Weight + A
D Water Weight (B-C)
E Dry Soil Weight (C-A)
F % Moisture (D/E)*100
N # OF DROPS Moisture Contents determined
LL LL=F * FACTOR by ASTM D 2216
Ave Average
One Point Liquid Limit
N Factor N Factor
20 0.974 26 1.005
—_ 21 0.979 27 1.009
g 22 0.985 28 1.014
s 23 0.99 29 1018
< 24 0.995 30 1.022
E 25 1.000
; NP, Non-Plastic
° Liquid Limit
T Plastic Limit
Plastic Index
Group Symbol ML
Multipoint Method
[

One-point Method

Wet Preparation Dry Preparation Estimate the % Retained on the #40 Sieve:

Notes / Deviations / References:

Oven Temperature Set at 60C.

ASTM D 4318: Liquid Limii, Plastic Limit, & Plastic Index of Soils

Karen Warner / (3 Kyle Baucom /(24 [?Z
Technician Name Date Technical Responsibility Da"/e)

This report shall not be reproduced, except in full, without the written approval of S&ME, Inc.

S&ME, INC. - Corporate 3201 Spring Forest Road 1356-11-032 Phase 03 SG-13 Plxls
Raleigh, NC. 27616 Page 1 of 1



Form No. TR-D698-2
Revision No. : 0
Revision Date: 11/21/07

S&ME

Moisture - Density Report

Quallty Assumnce
; ~ S&ME, Inc. ~ 9751 Southern Pine Boulevard Chax lotte, NC 28273 o
S&ME Project #:  1356-11-032 Phase 03 Report Date: 2/18/13
Project Name: Marshall Industrial Landfill No. 1 - Cells 3 & 4 Test Date(s): 2/15-18/13
Client Name: Duke Energy e
Client Address: 526 South Church Street, Charlotte, NC 28202 o .
Boring #: NI Sample #: SG-13 Sample Date: 12/27/2012
Location: Grid C3 Offset: NI Depth: NI

Sample Description: Black Gray Silt (ML) Fly Ash

Natural .
Moisture 16.5%
Content

NP
Plastic Limit NP
Plastic Index

quﬁid Lzmzt

. 8
= AN e
% » : N Iy 100.0%
Ll : 2.10 #10 100.0%
~~ ! N #20 100.0%
§ LN
i ~{ #40 99.9%
: 4200 91.5%
;
[
!
! Bulk Gravity

% Moisture
% QOversize

MDD
Moisture-Density Curve Displayed: Fine Fraction Corrected for Oversize Fraction (ASTM D 4718) O
Sieve Size used to separate the Oversize Fraction: #4 Sieve [X] 3/8 inch Sieve O 3/4 inch Sieve O

Mechanical Rammer Manual Rammer [ Moist Preparatlon E]
. / Comments / Devigfions: ~ ND = Not determined NI= nformatlon w" s not.
_;Techmcxan Jennifer Olsen. | %M‘.ﬁ(/ J‘Q/KLW .

ASIMD 2216 Laboratory Deter tion of Water (Moisture) Content of Soil and Rock by Massz
ASTM D 698: Laboratory Compaction Characteristics of Soil Usmg Standard Effort

Kyle Baucom // / . ' Project Engineer ’Z'i 292//{

Technical Responsibility Szgnatwe Position Date
This report shall not be reproduced, except in full, without the written approval of S&ME, Inc.

Dry Preparation

S&ME, Inc. - Corporate 3201 Spring Forest Road 1356-11-032 Phase 03 SG-13 Proctor.xlsx
Raleigh, NC. 27616 Page 1 of ]



Form No. TR-D698-1
Revision No. 0
Revision Date: 11/21/07

SE&ME

Moisture - Density Relationship

ASTM D558, D698 D1557, AASHTO 799, T180 Quality Assurance
L . , S&ME, Inc ~ 9751 Southern Pme Boulevard Charlotte, NC 28273 , " ,, -
Project #: 1356-11-032 Phase 03 Report Date: 2/18/13
Project Name:  Marshall Industrial Landfill No. 1 - Cells 3 & 4 Test Date(s) 2/15-18/13

Client Name: Duke Energy
Client Address: 526 South Church Street, Charlotte, NC 28202

Sample Date:

Boring #: NI Sample #: SG-13
Location: Grid C3 Offset: NI Depth:
Sample Description: Black Gray Sllt (ML) Fly Ash

Type and Speczf cation S&ME ID #

Baiance (. lfg)
Balance o
'Straxghtedge

A. Tare Weight

B. Wet Wt + Tare Wt 1012.5 951.1 1184.1 1094.6
C. Dry Wt. + Tare Wt. 848.5 783.4 1001.5 945.6
D. Water Weight 164.0 167.7 182.6 149.0
E. Dry Weight 686.3 626.8 844.2 781.6

F. Moisture Content
Compactlon Data

 AASHTOTIS0

‘ ASTMD558 o A - AASHTOTIS

. Method A (0 Method D (ASTM 1978)‘1;(3 . AASHTOMethod D O
G. Wt of Soil + Mold 5815 5759
H. Wt. of Mold 4283 4283
1. Wt. of Soil (g. or 1bs.) H 1532 1476
J. Wtof Soil (Lbs.)  1/453.6 or ] 3.377 3.254
K. Mold Volume Factor K 30.02 30.02
L. Wet Density (PCF) 101.4 97.7
M Dry Density (PCF) 83. 4 82.0

38 mch Sieve E| .~ 3/4inch SK)V@ o

Mechamcal Rammer :',Moast Preparanon |\ Dry Preparatwn o

References / Comments / Devmtzons *ND = Not determmed *NI = Information was not provided

Jennifer Olsen Y ¢ il /VI@TA/W%G 2/18/2013
Technician Name gnature Certification Type/No. Date
Kyle Baucom p //Z( P Project Engineer Z/[Q/,f

Technical Responsibility Signature Position Date

This report shall not be reproduced, except in full without the written approval of S&ME, Inc.

S&ME, Inc. - Corporate 3201 Spring Forest Road 1356-11-032 Phase 03 SG-13 Proctor.xlsx
Raleigh, NC. 27616 Page 1 of 1



Form No. TR-D698-1
Revision No. 0
Revision Date: 11/21/07

Moisture - Density Relationship

ASTM D558, D698, D1557, AASHTO T99, T180 Quality Assurance
S&ME, Inc. ~ 9751 Southern Pine Boulevard ~ Charlotte, NC 28273
Project #: 1356-11-032 Phase 03 Report Date: 3/4/13
Project Name: ~ Marshall Industrial Landfill No. 1 - Cells 3 & 4 Test Date(s) 2/25-277/13
Client Name: Duke Energy ‘
Client Address: 526 South Church Street, Charlotte, NC 28202
Boring #: NI Sample #: SG-14 Sample Date: 1/31/2013
Location: Cell 3&4 Structural Fill Offset: NI Depth: NI
Sample Description: Gray Black Silt (ML) Fly Ash
Type and Specification S&ME ID # Cal Date: Type and Specification S&ME ID # Cal Date:
Balance (0.1 g) 22182 6/8/2012 Compaction Mold 20116 2/4/2013
Balance 22182 6/8/2012 Compaction Hammer 20222 6/6/2012
Straightedge 27711 2/11/2013 Oven :
Sieve #4 10939. - 10/1/2012
Water Content Water Content requires GP 2 Balance (0.1 gram Readability). Check: :
ASTM D2216 AASHTO T265 O ASTM DA4959 0O ASTM D4643 0O
' Water Added: 2150 100 200 50 250
Tare #: JMD 5C SR 5L 5A
A. Tare Weight A. 164.4 156.7 163.5 156.1 160.0
B. Wet Wt + Tare Wt B. 968.9 1067.5 1059.6 1089.8 2019.3
C. Dry Wt. + Tare Wt. C. 824.1 919.5 882.2 957.2 1612.4
D. Water Weight B-C 144.8 148.0 177.4 132.6 406.9
E. Dry Weight C-A 659.7 762.8 718.7 801.1 1452.4
F. Moisture Content 100*D/El  21.9% 19.4% 24.7% 16.6% 28.0%
Compaction Data Requires a GP 5 Balance for ASTM (1 gram or .0022 Lb. readability). ~ Check:
ASTM D558 0O ASTM D 698 ASTM D1557 OO AASHTO T99 0 AASHTOT180 [
Method A Method B 0O Method C 0 Method D (ASTM 1978) O AASHTO Method D [
G. Wt of Soil + Mold G. 5916 5855 5888 5787 5896
H. Wt. of Mold H. 4282 4282 4282 4282 4282
[. Wt. of Soil (g. or 1bs.) G-H 1634 1573 1606 1505 1614
J. Wt of Soil (Lbs.) 1/453.6 or1 3.602 3.468 3.541 3.318 3.558
K. Mold Volume Factor K. 30.02 30.02 30.02 30.02 30.02
L. Wet Density (PCF) I*K 108.1 104.1 106.3 99.6 106.8
M. Dry Density (PCF) L/(1+F) 88.7 87.2 85.2 85.4 83.4
Sieve Size used to separate the Oversize Fraction: #4 Sieve 3/8 inch Sieve O 3/4 inch Sieve O
Mechanical Rammer Manual Rammer O Moist Preparation O Dry Preparation
References / Comments / Deviations: *ND = Not determined *NI= Information was not provided
Jennifer Olsen NI, 7/ ) 7G26 /Kﬁ /e
Technician Name Certification Type/No. Date
Kyle Baucom Project Engineer {j/é //f
Technical Responsibility Signature Position Date

This report shall not be reproduced, except in full without the written approval of S&ME, Inc.

S&ME, Inc. - Corporate 3201 Spring Forest Road

Raleigh, NC. 27616

1356-11-032 Phase 03 SG-14 Proctor.xlsx
Page 1 of 1



Form No. TR-D698-2
Revision No. : 0
Revision Date: 11/21/07

S&ME

Moisture - Density Report

Quality Assurance
S&ME, Inc. ~ 9751 Southern Pine Boulevard ~ Charlotte, NC 28273 ;
S&ME Project #: 1356-11-032 Phase 03 Report Date: 3/4/13
Project Name: Marshall Industrial Landfill No. 1 - Cells 3 & 4 - Test Date(s): 2/25-277/13
Client Name: Duke Energy - '
Client Address: 526 South Church Street, Charlotte, NC 28202 : S
Boring #: NI Sample #: SG-14 Sample Date: 1/31/2013
Location: Cell 3&4 Structural Fill Offset: N1 Depth: NI
Sample Description: Gray Black Silt (ML) Fly Ash
Maximum Dry Density 88.8 PCF. L Optimum Moisture Content  21.6%
‘ ASTM D 698 - - Method A ‘
‘ ‘ Moisture-Density Relations of Soil and Soil-Aggregate Mixtures I Soil Properties
o ; Natural
100.0 "R Moisture 18.7%
D Content
\|__ 100% Saturation Specific
\\ Curve Gravity of ND
95.0 f\ _ Soil (D854)
K Liquid Limit NP
DY Plastic Limit NP
e N Plastic Index NP
o~ N
51 900 > 9 j
£ _ ___________% N % Passing
2 RN ~{ 34" 100.0%
5 ' N 3/8" 100.0%
2] sso & : R ¥ 100.0%
=} ' ! #10 100.0%
! G #20 99.7%
] - #40 99.5%
80.0 : 220 #200 91.5%
| "~
i h Oversize Fraction
75.0 ! Boulk G.ravity
10.0 15.0 20.0 25.0 30.0 35.0 || 7 Moisture
_ % Oversize
Moisture Content (%) l MDD
Opt. MC
Moisture-Density Curve Displayed: Fine Fraction Corrected for Oversize Fraction (ASTM D 4718) O
Sieve Size used to separate the Oversize Fraction: #4 Sieve 3/8 inch Sieve [] 3/4 inch Sieve [
Mechanical Rammer Manual Rammer [ Moist Preparation [ Dry Preparation
References / Comments / Deviagions: ND = Not determined NI = Information was not provided
Technician: Jennifer Olsen 4’%&%@?&/ ;[ (Q(L(),[/\) Date: 8/4 /I;%

ASTM D) 2216: Laboratory Determination of Water (Moisture) Content of Soil and Rock by Mass
ASTM D 698: Laboratory Compaction Characteristics of Soil Using Standard Effort

Kyle Baucom ///o,%/ ’ /4@fo Project Engineer ( / 6/ 4',3

Technical Responsibility Signature Position Date
This report shall not be reproduced, except in full, without the written approval of S&ME, Inc.

S&ME, Inc. - Corporate 3201 Spring Forest Road 1356-11-032 Phase 03 SG-14 Proctor.xlsx
Raleigh, NC. 27616 Page 1 of 1



Form No. TR-D4318-T89-90
Revision No. 0
Revision Date: 11/20/07

S&ME

Liquid Limit, Plastic Limit, and Plastic Index

Another code ASTM D 4318 AASHTO T 89 O AASHTO T 90 O Quality Assurance
S&ME, Inc. ~9751 Southern Pine Boulevard,Charlotte, NC 28273

Project #: 1356-11-032 Phase 03 Report Date: 3/4/13

Project Name:  Marshall Industrial Landfill No. 1 - Cells # &4 Test Date(s) 2/6-3/4/13

Client Name: Duke Energy
Client Address: 526 South Church Street, Charlotte, NC 28202 ;
Boring #: NA Sample #: SG-14 Sample Date: 1/31/13

Location: ~ Cell3 & 4 Structural Fill Offset: NA Elevation: NA
Sample Description: Gray Black Silt (ML) Fly Ash
Type and Specification S&ME ID # Cal Date: Type and Specification SE&ME ID # Cal Date:
Balance (0.01 g) 3222 6/24/2012 Grooving tool 27704 2/14/2013
LL Apparatus 20230 6/26/2012 Grooving tool
Oven 10844 2/4/2013 Grooving tool
Pan # ‘ Liquid Limil ‘ ; Plastic Limil
Tare #: ‘
A Tare Weight
B Wet Soil Weight + A
C Dry Soil Weight + A
D Water Weight (B-C)
E Dry Soil Weight (C-A)
F % Moisture (D/E)*100
N # OF DROPS Moisture Contents determined
LL LL = F * FACTOR by ASTM D 2216
Ave Average
One Point Liquid Limit
N Factor N Factor
20 0.974 26 1.005
— 21 0.979 27 1.009
E 22 0.985 28 1.014
E 23 0.99 29 1.018
Lé 24 0.995 30 1.022
2 25 1.000
é NP, Non-Plastic
° Liquid Limit
— Plastic Limit
250 Plastic Index
20.0 c Group Symbol ML
15 20 25 30 35 40 100 Multipoint Method
One-point Method ]
Wet Preparation | _|  Dry Preparation || Estimate the % Retained on the #40 Sieve:
Notes / Deviations / References:
Oven Temperature Set at 60 C.
ASTM D 4318: Liquid Limit, Plastic Limit, & Plastic Index of Soils
Karen Warner \:2 & s Kyle Baucom /J/é// {
Technician Name Date Technical Responsibility Date

This report shall not be reproduced, except in full, without the written approval of S&ME, Inc.

S&ME, INC. - Corporate 3201 Spring Forest Road 1356-11-032 Phase 03 SG-14 Pl.xls
Raleigh, NC. 27616 Page 1 of 1
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Form No. TR-D422-3
Revision No. 0
Revision Date: 02/20/08

S&ME

Particle Size Analysis of Soils

ASTM D422 Quality Assurance
S&ME, Inc. ~ 9751 Southern Pine Boulevard ~ Charlotte, NC 28273
S&ME Project #: 1356-11-032 Phase 03 Report Date: 3/4/13
Project Name: Marshall Industrial Landfill No.1 - Cells 3 & 4 Test Date(s): 2/26-3/4/13
Client Name: Duke Energy '
Address: 526 South Church Street, Charlote, NC 28202
Boring #: NA Sample #: SG-14 Sample Date: 1/31/13
Location: Cell 3 & 4 Structural Offset: NA Elevation: NA
Sample Description: Gray Black Silt (ML) Fly Ash
15" 1" 34" 12" 3/8" #4 #10 #20 #40  #60 #1100 #200
BTV VS — . . . . .
\
\\‘
g 0|0 N

Percent Passing
e
o,

N .
1100 k\\ -
100 - 10 ) 1 ) 0.1 ) 0.01 0.001
Particle Size (mm)
Cobbles <300 mm (12") and > 75 mm (3") Fine Sand < 0.425 mm and > 0.075 mm (#200)
Gravel <75 mm and > 4.75 mm (#4) Silt <0.075 and > 0.005 mm
Coarse Sand < 4.75 mm and >2.00 mm (#10) Clay < 0.005 mm
Medium Sand < 2,00 mm and > 0.425 mm (#40) Colloids <0.001 mm
Maximum Particle Size: #10 Gravel: 0.0% Silt  77.0%
Silt & Clay (% Passing #200): 91.5% Total Sand: 8.5% Clay 14.5%
:nt Relative Density (Assumed) 2.200 Moisture Content 18.7% Colloids
Liquid Limit NP Plastic Limit NP Plastic Index NP
Coarse Sand: 0.0% Medium Sand: 0.5% Fine Sand: 8.0%
Description of Sand and Gravel Rounded OO  Angular Hard & Durable Soft [0 Weathered & Friable O
Mechanical Stirring Apparatus A ) Dispersion Period: 1 min. Dispersing Agent: Sodium Hexametaphosphate: 40 g/ Liter
References / Comments / Wns: ) A’)STM D 4318, D 854, D 2487 Oven Temperature Scf at §0C.
Technician Name: %M L(/KMW( Date: J/‘?//{Zl
e .
Kyle Baucom //% } ”{\(AW.WWMM"' ' Project Engineer %’//f {
Technical Responsibility g Signature Position Date
This report shall not be reproduced, except in full, without the written approval of S&ME, Inc.
S&ME, Inc. - Corporate 3201 Spring Forest Road 1356-11-032 Phase 03 SG-14 Hydro.xls

Raleigh, NC. 27616 Page I of I



Form No. TR-D698-1
Revision No. 0
Revision Date: 11/21/07

S&ME

Moisture - Density Relationship

ASTM D558, D698, D1557, AASHTO T99, T180 Quality Assurance
S&ME, Inc. ~ 9751 Southern Pine Boulevard ~ Charlotte, NC 28273
Project #: 1356-11-032 Phase 03 Report Date: 3/22/13
Project Name: Marshall Industrial Landfill No. 1 - Cells 3 & 4 Test Date(s) 3/6-8/13
Client Name: Duke Energy ‘ ‘
Client Address: 526 South Church Street, Charlotte, NC 28202
Boring #: NI Sample #: SG-15 Sample Date: 2/27/2013
Location: Cell 3&4 Structural Fill Offset: NI Depth: NI
Sample Description: Black Gray Silt (ML) Fly Ash
Type and Specification S&ME ID # Cal Date: Type and Specification S&ME ID # Cal Date:
Balance (0.1 g) 22182 6/8/2012 Compaction Mold - 20116 2/4/2013
Balance 22182 6/8/2012 Compaction Hammer 20222 6/6/2012
Straightedge 27711 2/11/2013 Oven 22151 11/20/2012
Sieve #4 10939 10/1/2012
Water Content Water Content requires GP 2 Balance (0.1 gram Readability). Check:
ASTM D2216 AASHTO T265 O ASTM D4959 O ASTM D4643 O
Water Added: 200 250 300 350
Tare #: 5L MID KH G
A. Tare Weight A. 156.4 160.0 158.8 158.7
B. Wet Wt + Tare Wt B. 1032.2 1152.1 1093.5 1050.3
C. Dry Wt. + Tare Wt. C. 910.0 991.5 931.3 878.3
D. Water Weight B-C 122.2 160.6 162.2 172.0
E. Dry Weight C-A 753.6 831.5 772.5 719.6
F. Moisture Content 100*D/E| 16.2% 19.3% 21.0% 23.9%
Compaction Data Requires a GP 5 Balance for ASTM (1 gram or .0022 Lb. readability). = Check:
ASTM D558 0O ASTM D 698 ASTM DISS7 O AASHTO T99 O AASHTOT186 0O
Method A Method B O MethodC O Method D (ASTM 1978) O AASHTO Method D O

G. Wt of Soil + Mold G. 5858 5929 5953 5930
H. Wt. of Mold H. 4282 4282 4282 4282
1. Wt. of Soil (g. or Ibs.) G-H 1576 1647 1671 1648
J. Wt of Soil (Lbs.) 1/453.6 or 1 3.474 3.631 3.684 3.633
K. Mold Volume Factor K. 30.02 30.02 30.02 30.02
L. Wet Density (PCF) *K 104.3 109.0 110.6 109.1
M. Dry Density (PCF) L/(1+F) 89.8 91.4 914 88.1
Sieve Size used to separate the Oversize Fraction: #4 Sieve 3/8 inch Sieve O 3/4 inch Sieve

Mechanical Rammer

KO

References / Comments / Deviations:

Manual Rammer [0 Moist Preparation O

*ND = Not determined *NI = Information was not provided

Dry Preparation

Jennifer Olsen Muymw_ébnhs ’ZZZZT////?ZA //)’%) 3/8/2013
Technician Name Signature Certification Type/No. Date

//Z d/[/j/” /mé;///; o

Posifion

Kyle Baucom
Technical Responsibility

7

Signature

This report shall not be reproduced, except in full without the written approval of S&ME, Inc.

1356-11-032 Phase 03 SG-15 Proctor.xlsx
Page 1 of 1

S&ME, Inc. - Corporate 3201 Spring Forest Road

Raleigh, NC. 27616




Form No. TR-D698-2
Revision No. : 0
Revision Date: 11/21/07

S &ME

Moisture - Density Report

Quality Assurance
S&ME, Inc. ~ 9751 Southern Pine Boulevard ~ Charlotte, NC 28273
S&ME Project #: 1356-11-032 Phase 03 Report Date: 3/22/13
Project Name: Marshall Industrial Landfill No. 1 - Cells 3 & 4 Test Date(s): 3/6-8/13
Client Name: Duke Energy :
Client Address: 526 South Church Street, Charlotte, NC 28202
Boring #: NI Sample #: SG-15 Sample Date: 2/27/2013
Location: Cell 3&4 Structural Fill Offset: NI Depth: NI
Sample Description: Black Gray Silt (ML) Fly Ash
Maximum Dry Density 91.7 PCF. Optimum Moisture Content  20.3%
ASTM D 698 - - Method A
[Moisture-Density Relations of Soil and Soil-Aggregate Mixtures | Soil Properties
Natural
100.0 iy Moisture 21.5%
A Content
N 100% Saturation Specific
\\ Curve Gravity of ND
95.0 ;’\ Soil (D854)
N Liguid Limit NP
N \ Plastic Limit NP
— TTTTTCTTT "'-'-:'5”' N \\ Plastic Index ~ NP
[ D
s 90.0 V& H NN % Passing
N ' \~
2z v A { 34" 100.0%
5 ! N 3/8" 100.0%
% 85.0 ! SH e 100.0%
= : < 410 99.9%
] > #20 99.8%
; 2.20 #40 99.6%
] .
80.0 _ el #200 93.2%
[ ] N
] S
H h Oversize Fraction
|
5.0 ] li/ul}/:/[ G‘ravzty
10.0 15.0 20.0 25.0 30.0 35.0 o Moisture
% Oversize
Moisture Content (%) I MDD
Opt. MC
Moisture-Density Curve Displayed: Fine Fraction Corrected for Oversize Fraction (ASTM D 4718) O
Sieve Size used to separate the Oversize Fraction: #4 Sieve 3/8 inch Sieve [1 3/4 inch Sieve 1
Mechanical Rammer Manual Rammer [J Moist Preparation [ Dry Preparation
References / Comments / Deviations: ND = Not determined NI = Information was not provided
Technician: Jennifer Olsen . el 3loaliz, Date: 3/8/13

ASTM D 2216: Laboratory Determi
ASTM D 698: Laboratory Compaction Characteristics ol Soil Using Standard Effort

Kyle Baucom %’:/ /x J ™ ’?/” aject //z;?ﬁ\_//}’i? of 3/25//4

Technical Responsibility Signature 4 Positiord Date
This report shall not be reproduced, except in full, without the written approval of S&ME, Inc.

ation of Water (Moisture) Content of Soil and Rock by Mass

S&ME, Inc. - Corporate 3201 Spring Forest Road 1356-11-032 Phase 03 SG-15 Proctor.xlsx
Raleigh, NC. 27616 Page 1 of 1
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Form No. TR-D422-3
Revision No. 0
Revision Date: 02/20/08

 S&ME

Particle Size Analysis of Soils

ASTM D422 Quuality Assurance
S&ME, Inc. ~ 9751 Southern Pine Boulevard ~ Charlotte, NC 28273
S&ME Project #: 1356-11-032 Phase 03 Report Date: 3/21/13
Project Name: Marshall Industrial Landfill No. I- Cells 3 & 4 Test Date(s): 2/30-3/5/13
Client Name: Duke Energy
Address: 526 South Church Street, Charlotte, NC 28292
Boring #: NA Sample #:  SG-15 Sample Date: 2/27/13
Location: Cell 3 & 4 Structural Offset: NA Elevation: NA
Sample Description: Gray Black Silt (ML) Fly Ash
Ls" 1" 34" 12" 3/8" #4 #10 #20 #40 #60  #100 #200
100000 * ¢ * + +
™
[ | 4glo \\
N

2 \

[

A {Lad \

& \

2 \
S e \

N
___].wo \ \\
.
L 004 + + +
100 10 : 1 0.1 0.01 0.001
Particle Size (mm)
Cobbles <300 mm (12") and > 75 mm (3") Fine Sand < 0.425 mm and > 0.075 mm (#200)
Gravel <75 mm and > 4.75 mm (#4) Silt < 0.075 and > 0.005 mm
Coarse Sand < 4,75 mm and >2.00 mm (#10) Clay < 0.005 mm
Medium Sand < 2.00 mm and > 0.425 mm (#40) Colloids <0.001 mm
Maximum Particle Size: #10 Gravel: 0.0% Silt  78.7%
Silt & Clay (% Passing #200): 93.2% Total Sand: 6.8% Clay 14.5%
:nt Relative Density (Assumed) 2.200 Moisture Content 21.5% Colloids
Liquid Limit NP Plastic Limit NP Plastic Index NP
Coarse Sand: 0.1% Medium Sand: 0.2% Fine Sand: 6.4%
Description of Sand and Gravel Rounded [0  Angular Hard & Durable Soft [0  Weathered & IFriable [
Mechanical Stirring ApparatusnA Dispersion Period: 1 min. Dispersing Agent: Sodium Hexametaphosphate: 40 g/ Liter

References / Comment, D;/iations: N ASTM D 4318, D 854, D 2487

ya ya
Technician Name: Ly’ X// ¢ ( MM Date: < éé g )//3,,

&7 .
Kyle Baucom % L . Project Engineer ;%5//{

Technical Responsibility Signature Position Date

This report shall not be reproduced, except in full, without the written approval of S&ME, Inc.

S&ME, Inc. - Corporate 3201 Spring Forest Road 1356-11-032 Phase 02 SG-15 Hydro.xls
Raleigh, NC. 27616 Page 1 of 1



Form No. TR-D4318-T89-90
Revision No. 0
Revision Date: 11/20/07

S&ME

Liquid Limit, Plastic Limit, and Plastic Index

Another code ASTM D 4318 AASHTO T 89 [N AASHTO T 90 O Quality Assurance
S&ME, Inc. ~9751 Sonthern Pine Boulevard,Charlotte, NC 28273 k

Project #: 1356-11-032 Phase 03 Report Date: 3/22/13

Project Name: ~ Marshall Industrial Landfill No. 1-Cells 3 & 4 Test Date(s) 2/30-3/22/13

Client Name: Duke Energy
Client Address: 526 South Church Street, Charlotte, NC 28202

Boring#: NA Sample #: SG-15 Sample Date: 2/27/13
Location: Cell 3&4 Structural Fill Offset: NA Elevation: NA
Sample Description: Black Gray Silt (ML) Fly Ash
Type and Specification S&ME ID # Cal Date: Type and Specification S&ME ID # Cal Date:
Balance (0.01 g) 3222 6/25/2012 "Grooving tool ‘ 27704 2/4/2013
LL Apparatus 3653 2/26/2013 Grooving tool
Oven 10844 2/4/2013 Grooving tool
Pan # : ‘ Liquid Limif : } Plastic Limit
' Tare #: ' ‘ ' :
A Tare Weight
B Wet Soil Weight + A
C Dry Soil Weight + A
D Water Weight (B-C)
E Dry Soil Weight (C-A)
F % Moisture (D/E)*100
N # OF DROPS ' Moisture Contents determined
LL LL =F * FACTOR by ASTM D 2216
Ave, Average
One Point Liquid Limit
N Factor N Factor
20 0974 26 1.005
— 21 0.979 27 1.009
?‘, 22 0.985 28 1.014
E 23 0.99 29 1.018
< 24 0.995 30 1.022
E 25 1.000
é NP, Non-Plastic
° Liquid Limit
T Plastic Limit
5.0 Plastic Index
20.0 b Group Symbol ML
15 20 25 30 35 40 100 Multipoint Method
One-point Method  []
Wet Preparation Dry Preparation Estimate the % Retained on the #40 Sieve:
Notes / Deviations / References:
Oven Temperture Set at 60C.
ASTM D 4318: Liquid Limit, Plastic Limit, & Plastic Index of Soils
Karen Warner Kyle Baucom of /75124
Technician Name Date Technical Responsibility Date
This report shall not be reproduced, excepl in full, without the written approval of S&ME, Inc.
S&ME, INC. - Corporate 3201 Spring Forest Road 1356-11-032 Phase 02 SG-15 Plxls

Raleigh, NC. 27616 Page 1 of 1



[ fo [ @8vg
Spx04pAH 9-DS £0 2504d T£0-11-98€1

9I9LZ "D'N Y3120y
POy 15240, SudS [0Z€

appa0dio]) - oul TIPS

uonIsog
JooUISUA 10901g

# uowoLfilad)

006L11T LADIN

dnjrqisuodsay po1uyo2a ]
wiooneq o[A3

SUIDN UDISTUYII ]
TBWE A UaIey]

309 38 10§ ainjesdwd LUdAQ

81€v d °L8¥T A ‘TTY A WISV

SUOPDIAZ(T / STURWIO) / SPIUIIDDY

L9100°0 18510°0 091 %E¢ %¢'¢ 051 $'s 0L 0'1¢ obP1
06£00°0 1L510°0 v'S1 %0°CI %0°CI 05°S $S 011 $1T 05T
SLLOOO 1851070 vyl %T' ST %T'ST 0S'11 Y 0°LT 012 09
¥9010°0 1851070 9¢l %1°9¢ %1°9¢ 0591 $'s 0Tt 012 0¢
0Fr10°0 1851070 vTl % 1S % 1S 0$°€T (99 062 0'1¢ SI
05€20°0 185100 011 %0°0L %0°0L 00°Z¢ 9 SLE 012 S
685€0°0 1851070 €01 %8'6L %6 6L 05'9¢ $'S 0Ty 012 Z
€5670°0 1851070 86 %198 % 98 05°6¢ Y 0°SY 0’12 I
AD) XA 3 T 0l1#3uIssed % X d | 001 X (M /2XY) R UOT02LI0) JopurA) BuIpeay (D, §°0) Cun) I
Ho.,_on QM = € SqBL oHMMMMm = Qﬁodmm_ - Eo&oums 1#)d Lo1OWOIDAL %mo%%wuoobo%bzoo —— dwo] oun |
: Xl HZST 0 HIST BQ%,H 1 uodaLIo)) isodwo) X J3PUI[A)) [013U0))
20 0D 106¢€ 'ON gl 3eRWoIpAH TI0T/ST9  “amwq D (4443 'ON T s2oupjog
1017 /8 o - rereydsoydejewexs WNIPOS U | :owi I, uoistodsiq O q 13| v :smereddy Supumg
g dlgeuIppasyEem [0 YOS X ogemad®pleH X Ten3uy [0 Popunoy  S9[OIMed [9ARI) % pueg Jo uonduosaq
%6 €6 %6'€6 ¥0°€ 00C# %581 %8¢°0 (3/a X 001) IMISION % 601 (1 9[9e]) ® J010B] UONIALIO)
%9°86 %L 86 L90 001# 17181 LS01 (v-0) wmAg q %0001 :01# Suissed %
%966 %966 120 09# 81 €€ 700 O e | d 786V (M) PeH(Q WAQ d[dures 101WOIPAH
%866 %866 600 Ov# 96'G87C LE'9T Y+ M A o) 817 £SC :pauq weAQ sfdureg [e10],
%6 66 %6°66 €00 0C# Fr6le 17°9C vV +IM P dq 100§ «(8) o1dureg 1010WOIPAH PILI( IV JO JYSIOM
%0001 %0001 700 01# SLY01 08°¢I M QIR v 7 pST :paui Ny s[dures [e10, Jo ySIOM
%0001 — 00 Vit sL] 65 #oIR], vy ST {(sure1d) m are) + IM PoLIQ Ny o[dures [e10]
%0001 : : 00 u8/€ [einIBN 01d00s0IFAY JUSYUO)) AINISIOA ((swresd) JYSIO M 1B, URd
%0001 00 W/l # Jef 1030WOIpAH
%0001 00 uP/€ 0077  [(pommssy) Ansus( aapesy jusieddy 14 Joxeod _ | 4 wed
%0001 (pousen) 00 W01 Usy A4 (TN IS AeaD yoepg  :uonduoso( ojdureg
%0001 g 00 WSl VN ‘UOTJRASTH VN 98O [ TeImonns y22¢ 1190 :uo1ed0]
%0001 00 W0'€ €1/S1/€ :oye(] Spdures 9[-0§  # oduieg VN # Suriog
- gussed JuaoIod IM PoURIY | 9AJIS 70ZST DN ‘anolrey) 1991 Yomy) Ynos 975 SSAPPY AZ310uqg N IQweN JUSI[)
CU/Tr-61/€ :(5)PRAIBL ¢ % € SI[9D - ['ON [[YPUeT] [BLISNpUJ [[eYSIElN  :dWeN 109f01d
€1/7/y  ore woday €0 9seyd 7€0-T1-9S€1 :# 309fo1g

JINBS

€LT8T DN ‘OnolEY) ~ pIesd[nog duld WIdYINOS TSL6 ~ U] “TNPS

ey A WASY

S[I0S JO SISA[euy JZIS dPNIE]

80/02/20 -210(J UOISIA3Y

0 "ON UOISIAZY

Z-CTra-4L ON wiod



Form No. TR-D422-3
Revision No. 0
Revision Date: 02/20/08

Particle Size Analysis of Soils

ASTM D422 Quality Assurance
S&ME, Inc. ~ 9751 Southern Pine Boulevard ~ Charlotte, NC 28273
S&ME Project #: 1356-11-032 Phase 03 Report Date: 4/2/13
Project Name: Marshall Industrial Landfill No.1 - Cells 3 & 4 Test Date(s): 3/19-4/2/13
Client Name: Duke Energy '
Address: 526 South Church Street, Charlotte, NC 28202
Boring #: NA Sample #: SG-16 Sample Date: 3/15/13
Location: Cell 3&4 Structural Offset: NA Elevation: NA
Sample Description: Black Gray Silt (ML) Fly Ash
Ls" 17 3/4" 12" 3/8" #4 #10 #20 #40 . #60 . #100 #200
THI8Y—e=——s- . ' . Srccreat .
|90
N
N

Percent Passing
v

\
REF N
L gy N R v
100 10 1 0.1 0.01 0.001

Particle Size (mmm)

Cobbles <300 mm (12") and > 75 mm (3") Fine Sand < 0.425 mm and > 0.075 mm (#200)
Gravel <75 mm and > 4.75 mm (#4) Silt <0.075 and > 0.005 mm
Coarse Sand < 4.75 mm and >2.00 mm (#10) Clay < 0.005 mm
Medium Sand < 2.00 mm and > 0.425 mm (#40) Colloids <0.001 mm
Maximum Particle Size: #10 Gravel: 0.0% Silt  82.9%
Silt & Clay (% Passing #200): 93.9% Total Sand: 6.1% Clay 11.0%
:nt Relative Density (Assumed) 2.200 Moisture Content 18.5% Colloids
Liquid Limit NP Plastic Limit NP Plastic Index NP
Coarse Sand: 0.0% Medium Sand: 0.2% Fine Sand: 5.9%
Description of Sand and Gravel Rounded OO0  Angular Hard & Durable Soft O Weathered & Friable I
Mechanical Stirring Apparatus A Dispersion Period: 1 min. Dispersing Agent: Sodium Hexametaphosphate: 40 g./ Liter
References / Comments / Deviations: ASTM D 4318, D 854, D 2487
Technician Name: Date:
Kyle Baucom A - Project Engineer g/?///j
Technical Responsibility -~ Signature Position Date

This report shall not be reproduced, except in full, without the written approval of S&ME, Inc.

S&ME, Inc. - Corporate 3201 Spring Forest Road 1356-11-032 Phase 03 SG-16 Hydro.xls
Raleigh, NC. 27616 Page 1 of 1



Form No. TR-D4318-T89-90
Revision No. 0
Revision Date: 11/20/07

S&ME

Liquid Limit, Plastic Limit, and Plastic Index

Another code ASTM D 4318 AASHTO T 89 0 AASHTO T 90 O Quality Assurance
S&ME, Inc. ~9751 Southern Pine Boulevard,Charlotte, NC 28273 o
Project #: 1356-11-032 Phase 03 Report Date: 4/1/13

Project Name:  Marshall Industrial Landfill No.1 - Cells 3 & 4 Test Date(s) 3/19-4/1/13
Client Name: Duke Energy ' e P
Client Address: 526 South Church Street, Charlotte, NC 28202

Boring#: NA Sample #: SG-16 Sample Date: 3/15/13
Location:  Cell 3&4 Structural Fill Offset: NA Elevation: NA
Sample Description: Black Gray Silt (ML) Fly Ash
Type and Specification S&ME ID # Cal Date: Type and Specification S&ME ID # Cal Date:
Balance (0.01 g) 3222 '6/25/2012 Grooving tool 27704 2/4/2013
LL Apparatus 3653 2/26/2013 Grooving tool
Oven 10844 2/4/2013 Grooving tool
" Pan# o : o Liquid Limil Plastic Limi(
‘ - Tare #: ‘ ‘ ‘ : ‘
A Tare Weight
B Wet Soil Weight + A
C Dry Soil Weight + A
D Water Weight (B-C)
E Dry Soil Weight (C-A)
F % Moisture (D/E)*100
N # OF DROPS Moisture Contents. determined
LL LL=F *FACTOR by ASTM D 2216
Ave. Average
N One Point Liquid Limit
65.0
N Factor N Factor
60.0 20 0.974 26 1.005
— 550 21 0.979 27 1.009
8 22 0.985 28 1.014
g 500 23 0.99 29 1.018
Ol 40 l 24 0.995 30 1.022
j:_-,‘ 40.0 25 1.000
§ 350 NP, I'\Ion'-Pla'stl'c
3 Liquid Limit
I ’ Plastic Limit
5.0 Plastic Index
20.0 o 00 Group Symbol ML
15 20 25 30 35 40 Multipoint Method [ ]
One-point Method [ ]

| | Dry Preparation Estimate the % Retained on the #40 Sieve:

Wet Preparation

Notes / Deviations / References:

Oven Temperature Set at 60C.

ASTM D 4318: Liquid Limit, Plastic Limit, & Plastic Index of Soils

Karen Warner % Kyle Baucom éf 2%}

Technician Name Date Technical Responsibility Date

This report shall not be reproduced, except in full, without the written approval of S&ME, Inc.

S&ME, INC. - Corporate 3201 Spring Forest Road 1356-11-032 Phase 03 SG-16 Pl.xls
Raleigh, NC. 27616 Page 1 of 1



Form No. TR-D698-1
Revision No. 0
Revision Date: 11/21/07

-S&ME

Moisture - Density Relationship

ASTM D558, D698, D1557, AASHTO T99, T180 Quality Assurance
S S&ME, Inc. ~ 9751 Southern Pine Boulevard ~ Charlotte, NC 28273 ‘ -
Project #: 1356-11-032 Phase 03 Report Date: 4/2/13

Project Name:  Marshall Industrial Landfill No. 1 - Cells 3 & 4 Test Date(s) 3/21-25/13
Client Name: Duke Energy Sl ‘

Client Address: 526 South Church Street, Charlotte, NC 28202 . : e
Boring #: - NI Sample #: SG-16 Sample Date: 3/15/2013

Location: Cell 3&4 Structural Fill Offset: NI Depth: NI
Sample Description: Black Gray Silt (ML) Fly Ash
Type.and Specification - S&MEID # Cal Date: Type and Specification S&ME ID # Cal Date:
Balance (0.1 g) - 22182 6/8/2012  Compaction Mold 20116 2/4/2013
Balance 22182 6/8/2012 - Compaction Hammer . - 20222 6/6/2012
Straightedge 27711 2/11/2013 Oven e 22151 <0 11/20/2012
Sieve #4 b 10939 3/5/2013 3 ‘
Water Content ~ Water Content requires GP 2 Balance (0.1 gram Readability). ~ Check:
 ASTMD2216 (@ AASHTO T265 0O o ASTMD4959 00 ASTM D4643 O
: - Water Added: 200 | 150 100 50 Asls o
: ‘ ~ Tare#| = SQ-1 BE 6910 5K PFM
A. Tare Weight \ A 158.5 163.6 1554 154.4 168.1
B. Wet Wt + Tare Wt B. 1105.7 1200.3 1101.9 1089.3 1087.4
C. Dry Wt. + Tare Wt. Gl 914.6 1008.4 941.9 949.8 970.0
D. Water Weight B-C 191.1 191.9 160.0 139.5 117.4
E. Dry Weight SC-A 756.1 844.8 786.5 795.4 801.9
F. Moisture Content 100*D/E|  25.3% 22.7% 20.3% 17.5% 14.6%
Compaction Data Requires a GP 5 Balance for ASTM (1 gram or .0022 Lb. readability). ~ Check:
ASTM D558 O ASTM D 698 ASTM D1557 -0 AASHTO T99 o AASHTO T180 - .00
Method A Method B O Method C 0O " Method D (ASTM 1978) O AASHTO Method D O
G. Wt of Soil + Mold G. 5892 5926 5917 5849 5786
H. Wt. of Mold H. 4282 4282 4282 4282 4282
I. Wt. of Soil (g. or 1bs.) G-H 1610 1644 1635 1567 1504
J. Wt of Soil (Lbs.) 1/453.6 or 1 3.549 3.624 3.604 3.455 3.316
K. Mold Volume Factor K. 30.02 30.02 30.02 30.02 30.02
L. Wet Density (PCF) I*K 106.5 108.8 108.2 103.7 99.5
M. Dry Density (PCF) L/(1+F) 85.0 88.7 89.9 88.3 86.8
Sieve Size used to separate the Oversize Fraction: #4 Sieve 3/8 inch Sieve O 3/4 inch Sieve O
Mechanical Rammer Manual Rammer O Moist Preparation O Dry Preparation
References / Comments / Deviations: *ND = Not determined *NI = Information was not provided

Jennifer Olsen gim%; 3 00pc.. 4132 A/ﬁ 3/25/2013
Technician Name Signature Certification Type/No. Date

Kyle Baucom f 4/7 Zg{f\fmw Project Engineer % /Zé//g

Technical Responsibility L Signature Position Date

This report shall not be reproduced, except in full without the written approval of S&ME, Inc.

S&ME, Inc. - Corporate 3201 Spring Forest Road 1356-11-032 Phase 03 SG-16 Proctor.xlsx
Raleigh, NC. 27616 Page I of 1



Form No. TR-D698-2
Revision No. : 0
Revision Date: 11/21/07

> SE&ME

Moisture - Density Report

Quality Assurance
| S&ME, Inc. ~ 9751 Sonthern Pine Boulevard ~ Charlotte, NC 28273 o
S&ME Project #: 1356-11-032 Phase 03 Report Date: 4/2/13
Project Name: Marshall Industrial Landfill No. 1 - Cells 3 & 4 Test Date(s): 3/21-25/13
Client Name: Duke Energy e
Client Address: 526 South Church Street, Charlotte, NC 28202 s ‘ ;
Boring #: NI Sample #: SG-16 Sample Date: 3/15/2013
Location: Cell 3&4 Structural Fill Offset: NI Depth: NI
Sample Description: Black Gray Sllt (ML) Fly Ash
Maxnmum Dry Densnty 89.9 PCF. o ‘ Optimum_Moisture Content 20.‘5%
 _ASTM D 698 -- Method A o
‘ I Moisture-Density Relations of Soil and Soil-Aggregate Mixtures I Soil Properties
: R " : ] ; = Natural
100.0 T ‘ Moisture  18.5%
N : Content '
\| _ 100% Saturation 1 Specific
\\ Curve Gravity of ND
95.0 ‘i\ ~ Soil (D854)
N Liquid Limit NP
N \ Plastic Limit NP
— N\ < Plastic Index NP
fa
S 90.0 m\ & N % Passing
N’ l L
B | N[ 34" 100.0%
Z ' NG 3/8" 100.0%
2] sso : —— #e 100.0%
1=l : $ #10 100.0%
] B #20 99.9%
! 2.20 #40 99.8%
80.0 : X - #200 93.9%
' >
[} .
: h Oversize Fraction
'
75.0 ¢ Bo/ul]/:/[ G.rawty
10.0 15.0 20.0 25.0 30.0 35.0 o Moisture
% Oversize
Moisture Content (%) I MDD
Opt. MC
Moisture-Density Curve Displayed: Fine Fraction Corrected for Oversize Fraction (ASTM D 4718) O
Sieve Size used to separate the Oversize Fraction: #4 Sieve 3/8 inch Sieve O 3/4 inch Sieve O
Mechanical Rammer Manual Rammer O Moist Preparation [ Dry Preparation
References / Comments / Deviatipns: ND = Not determined NI = Information was not provided
Technician: Jennifer Olsen ~ J'QW/ ey Date: 3/25/13

ASTM D 2216: Laboratory Determination of Water (Moisture) Content of Soil and Rock by Mass
ASTM D 698: Laboratory Compaction Characteristics of Soil Using Standard Effort

Kyle Baucom / 7 ,@(/w Project Engineer yé/é /[ 2 4

Technical Responsibility & Signature Position Date
This report shall not be reproduced, except in full, without the written approval of S&ME, Inc.

S&ME, Inc. - Corporate 3201 Spring Forest Road 1356-11-032 Phase 03 SG-16 Proctor.xlsx
Raleigh, NC. 27616 Page 1 of 1




Form No: TR-D2216-T265-1
Revision No. 0
Revision Date: 02/22/08

 S&ME

Laboratory Determination of Water Content

ASTM D 2216 AASHTOT265 [ Quality Assurance
~ S&ME, Inc. ~ 9751 Southern Pine Boulevard ~ Charlotte, NC 28273
Project #: 1356-11-032 Phase 03 Report Date: 4/19/13

Project Name:  Marshall Industrial Landfill No.1 -Cells 3&4 Test Date(s): 4/17-19/13
Client Name: Duke Energy L ~ .
Client Address: 526 South Church Street, Charlotte, NC 28202 , ~

Sample by: Kyle Baucom Sample Date(s): 4/16/13

Sampling Method: NA Drill Rig : NA
Method: Aa% [ B©01%) [ Balance ID. - 3222 “Calibration Date: 6/25/12
‘Boring Sample | . Sample o waiang | Tare Wit | Tare Wt.+ | Water Percent ~
No. No. | Depth Tared | Tare Wefghft WetWt | DryWt | Weight | Moisture | 2
: ft. or m. | grams | grams | grams | grams | % e
NA SG-17 NA T-8 81.60 343.87 297.42 46.45 21.5% :

Notes / Deviations / References

Oven Temperature Set at 60C.

No baggie or jar sample provided.

ASTM D 2216: Laboratory Determination of Watgr (Moisture) Content of Soil and Rock by Mass

Karen Warner %&Mé%z{’ ‘ NICET 117900 7%3'3///3~

Technician Name Signature Certification Type / No. Date
Kyle Baucom G - Project Engineer 4/ /%

Technical Responsibility & Signature Position Date

This report shall not be reproduced, except in full, without the written approval of S&ME, Inc.

S&ME, Inc. - Corporate 3201 Spring Forest Road 1356-11-032 Phase 03 SG-17 Moisture.xls
Raleigh, NC. 27616 Page 1 of 2
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Form No. TR-D422-3
Revision No. 0
Revision Date: 02/20/08

' S&ME

Particle Size Analysis of Soils

ASTM D422 Quality Assurance
S&ME, Inc. ~ 9751 Southern Pine Boulevard ~ Charlotte, NC 28273
S&ME Project #: 1356-11-032 Phase 03 Report Date: 4/24/13
Project Name: Marshall Industrial Landfill No. 1 Cells 3&4 Test Date(s): 4/17-24/13
Client Name: Duke Energy ' '
Address: 526 South Church Street, Charlotte, NC 28202
Boring #: NA Sample #: SG-17 Sample Date: 4/16/13
Location: *See Below Offset: NA Elevation: NA
Sample Description: Black Gray Silt (ML)
LS 1"3/4" 12" 3/8" #4 #10 #20 #40 - #60 #100 #200
10094t - r * ¢ \:\ +
N
[ Lago ™~

3
L

Percent Passing
1
g; Py
-
3
",

|
S
-

T
—
4
4

|
§
L d
*
*

100 10 1 0.1 0.01 0.001
Particle Size (mm)

Cobbies <300 mm (12") and > 75 mm (3") Fine Sand < 0.425 mm and > 0.075 mm (#200)
Gravel <75 mm and > 4.75 mm (#4) Silt <0.075 and > 0.005 mm
Coarse Sand < 4.75 mm and >2.00 mm (#10) Clay < 0.005 mm
Medium Sand <2.00 mm and > 0.425 mm (#40) Colloids < 0.001 mm
Maximum Particle Size: #20 Gravel: 0.0% Silt  77.5%
Silt & Clay (% Passing #200):  91.5% Total Sand: 8.5% Clay 14.0%
:nt Relative Density (Assumed) 2.200 Moisture Content 21.5% Colloids
Liquid Limit NP Plastic Limit NP Plastic Index NP
Coarse Sand: 0.0% Medium Sand: 0.1% Fine Sand: 8.4%
Description of Sand and Gravel Rounded 1 Angular Hard & Durable Soft 1 Weathered & Friable O
Mechanical Stirring Apparatus A Dispersion Period: I min. Dispersing Agent: Sodium Hexametaphosphate: 40 g./ Liter
References / Commentle/ /{attons ASTM D 4318, D 854, D 2487 / ,
Tecmomn Name:l_ 22 A2z bae 2200,
P 7 = B
Kyle Baucom . /Lm/gzw’” Project Engineer é// g ({ /
Technical Responsibility /if"'/ Signature Position Date

This report shall not be reproduced, except in full, without the written approval of S&ME, Inc.

S&ME, Inc. - Corporate 3201 Spring Forest Road 1356-11-032 Phase 03 SG-17 Hydro.xls
Raleigh, NC. 27616 Page 1 of



Form No. TR-D4318-T89-90

S&ME

Revision No. 0

Revision Date: 11/20/07 Liquid Limit, Plastic Limit, and Plastic Index

Another code ASTM D 4318 AASHTO T 89 (] AASHTO T 90 O Quality Assurance
e  S&ME, Inc. ~9751 Southern Pine Boulevard,Charlotte, NC 28273 o

Project #: 1356-11-032 Phase 03 Report Date: 4/24/13

Project Name: ~ Marshall Industrial Landfill No.1 - Cells 3 & 4 Test Date(s) 4/17-24/13

Client Name: Duke Energy
Client Address: 526 South Church Street, Charlotte, NC 28202 S ; ;
Boring #:  NA Sample #: SG-17 Sample Date: 4/16/13

Location: *See Below Offset: NA Elevation: NA
Sample Description: Black Gray Silt (ML)
Type and Specification “S&ME ID # Cal Date: Type and Specification S&MEID # - Cal Date:
Balance (0.01.g) 3222 6/25/2012 - - Grooving tool : ~27704 2/4/2013
LL Apparatus 3653 2/26/2013 Grooving tool ‘
Oven : _1 0844 2/4/2013 Grooving tool_
T — T ———— T
o ; kTa‘re#:‘ — ; e —
A Tare Weight
B Wet Soil Weight + A
C Dry Soil Weight + A
D Water Weight (B-C)
E Dry Soil Weight (C-A)
F % Moisture (D/E)*100
N # OF DROPS Moisture Contents determined
LL LL =F * FACTOR ; by ASTM D 2216
~Ave Average : ‘ :
B One Point Liquid Limit
N Factor N Factor
20 0.974 26 1.005
— 21 0.979 27 1.009
§ 22 0.985 28 1.014
E 23 0.99 29 1.018
< 24 0.995 30 1.022
E 25 1.000
3 NP, Non-Plastic
< Liquid Limit
— Plastic Limit
250 Plastic Index.
20.0 b o Group Symbol ML
15 20 25 30 35 40 # of Drops I Multipoint Method
One-point Method [ ]
Wet Preparation | |  Dry Preparation Estimate the % Retained on the #40 Sieve:
Notes / Deviations / References:
*Cell 3 & 4 Structural Fill, Grid B1
ASTM D 4318: Liquid Limit, Plastic Limit, & Plastic Index of Soils
Karen Warner 4 > Kyle Baucom /Z‘é‘// /;lﬁ'>
Technician Name Date Technical Responsibility Date
This report shall not be reproduced, except in full, without the written approval of S&ME, Inc.
S&ME, INC. - Corporate 3201 Spring Forest Road 1356-11-032 Phase 03 SG-17 Plxls

Raleigh, NC. 27616 Page 1 of 1



Form No. TR-D698-2
Revision No. : 0
Revision Date: 11/21/07

- SE&ME

Moisture - Density Report

Quality Assurance

- S&ME, Inc. ~ 9751 Southern Pine Boulevard ~ Charlotte, NC 28273
S&ME Project #:  1356-11-032 | Phase 03 Report Date: 4/29/13
Project Name: Marshall Industrial Landfill No. 1 - Cells 3 & 4 Test Date(s): 4/26-29/13
Client Name: Duke Energy ' . -
Client Address: 526 South Church Street, Charlotte, NC 28202 ...
Boring #: NI Sample #: SG-17 Sample Date: 4/16/2013
Location: **See Comments Below Offset: NI Depth: NI

Sample Description: Black Gray Sllt (ML) [Fly Ash]

Optimum Moisture Content  28.0%

Natural
Moisture 21.5%
Content“

quuld Limit
Plastic Limit NP
Plastic Index

100.0%
100.0%
100.0%
100.0%
99.9%
99.9%
91.5%

Dry Density (PCF)

'r e chtzon

: 25; 0 ,’” : % Moisture
o ' - % Oversize
‘ M01sture Content (%)l o MDD
: - : Opt. MC

Moisture-Density Curve Displayed: Fine Fraction Corrected for Oversize Fraction (ASTM D 4718) [
Sieve Size used to separate the Oversize Fraction: #4 Sieve X 3/8 inch Sieve O 3/4 inch Sieve O
Mechanical Rammer Manual Rammer O Moist Preparation I Dry Preparatlon Xl
References/ Comments/ Devza‘ﬁol ~ ND=Not determined NI—-flnformatlonlwas 1ot prowded . o L
chhnlman Jennlfer Olsen 1 ' Yo Date: 4/29/13 r « ell 3 &4St', actur: lFlll Grid Bl .

,}D,22 6: Laboratory Detexmmatlon ofiWater (Moxsture) Content of Soi ahd ock b ‘Mass k
' _aboratory Compaction Characteristics of Soil Using Standard Effort '

Kyle Baucom /Q ﬁ\r/—‘ Project Engineer 74 Z /74

Technical Responsibility & SIgnatul e Position Date
This report shall not be reproduced except in full, without the written approval of S&ME, Inc.

S&ME, Inc. - Corporate 3201 Spring Forest Road 1356-11-032 Phase 03 SG-17 Proctor.xlsx
Raleigh, NC. 27616 Page 1 of 1



Form No. TR-D698-1

Revision No. 0

Revision Date: 11/21/07

Moisture - Density Relationship

ASTM D558, D698, D1557, AASHTO T99, T180 Quality Assurance

‘ ~ S&ME, Inc. ~ 9751 Southern Pine Boulevard ~ Charlotte, NC 28273 -
Project #: 1356-11-032 Phase 03 Report Date: 4/29/13
Project Name:  Marshall Industrial Landfill No. ] - Cells 3 & 4 Test Date(s) 4/26-29/13
Client Name: Duke Energy ' -
Client Address: 526 South Church Street, Charlotte, NC 28202 . o
Boring #: NI Sample #: SG-17 Sample Date: 4/16/2013
Location: **See Comments Below Offset: NI Depth: NI
Sample Description: Black Gray Silt (ML) [Fly Ash]
Type and Specif catibn Y T o Da,te. Typﬁ' : d ~Speczf ication S&ME ID # Cal Dater' o
Balance (0.1 g) . : ; - 20116 2/4/2013
Balance 1érga; 20222 L 6/612012
;Stlalghtedge o . - 2151 4/4R2013

A. Tare Weight
B. Wet Wt + Tare Wt
C. Dry Wt. + Tare Wt.
D. Water Weight

E. Dry Weight

F. Moisture Content
Compactlon Data

_ASTM D558 D :

Method AR AAS
G. Wt of Soil + Mold 5657
H. Wt. of Mold , 4280 4280
1. Wt. of Soil (g. or Ibs.) 1425 1377
J. Wtof Soil (Lbs.) /453 3.142 3.036
K. Mold Volume Factor 30.02 30.02
L. Wet Density (PCF) 91.1
M Dry Density (PCF) 74.2

| #dSieve 1 38inch Sieve [
Mechamcal Rammer o Moast Pxeparatlon o
References / Comments / Deviations:

**Sample Locatiou: Cell 3 & 4 Structural Fill, Grid B1

*ND = Not determined *NI = Information was not prov1ded

Jennifer Olsen ﬁ%_;@w /l///} 4/29/2013
Technician Name 'gnature Certification Type/No. Date

Kyle Baucom ZZ %%«Mm ~~~~~ v Project Engineer 4/42;_? /7
Technical Responsibility Signature Position Date

This report shall not be reproduced, except in_full without the written approval of S&ME, Inc.

1356-11-032 Phase 03 SG-17 Proctor.xlsx
Page 1 of 1

S&ME, Inc. 3201 Spring Forest Road

Raleigh, NC. 27616

- Corporate



Form No: TR-D2216-T265-1

Revtion o, 0 - S&ME
eviston Yo Laboratory Determination of Water Content %

Revision Date: 02/22/08

ASTM D 2216 AASHTO T 265 ] Quality Assurance
S&ME, Inc. ~ 9751 Southern Pine Boulevard ~ Charlotte, NC 28273
Project #: 1356-11-032 Phase 03 Report Date: 5/24/13
Project Name:  Marshall Industrial Landfill No.] - Cells 3 & 4 Test Date(s): 5/15-20/13

Client Name: Duke Energy
Client Address: 526 South Church Street, Charlotte, NC 28202

Sample by: Kyle Baucom Sample Date(s): 5/13/13
Sampling Method: NI Drill Rig : NI
Method: A (1%) ] B (0.1%) Balance ID. 3222 Calibration Date: ~ 6/25/12
o | sowmie | Somie | tare | Tareweign| Tpe e | Th e | | Pt
ft. or m. grams grams grams grams % :
SG-18 79 72.28 433.08 361.06 72.02 24.9%

Notes / Deviations / References NI = Information not provided.

ASTM D 2216: Laboratory Determination of Water (Moisture) Content of Soil and Rock by Mass

4
Jennifer Olsen ‘M‘_}‘&EL ZJZE l 5/24/2013
Technician Name Senature Certification Type / No. Date

Kyle Baucom //éf zf/\-f\—/ Staff Professional E;{Zﬂ [/
Dat

Technical Responsibility Signature Position

This report shall not be reproduced, except in full, without the written approval of S&ME, Inc.

S&ME, Inc. - Corporate 3201 Spring Forest Road 1356-11-032 Phase 03 SG-18 Moisture.xls
Raleigh, NC. 27616 Page 1 of 2




Form No. TR-D4318-T89-90
Revision No. 0
Revision Date: 11/20/07

Liquid Limit, Plastic Limit, and Plastic Index

Another code ASTM D 4318 AASHTO T 89 O AASHTO T 90 O Quality Assurance
S&ME, Inc. ~9751 Southern Pine Boulevard,Charlotte, NC 28273

Project #: 1356-11-032 Phase 03 Report Date: 5/24/13

Project Name:  Marshall Industrial Landfill No. 1 - Cellsc & 4 Test Date(s) 5/15-21/13

Client Name: Duke Energy
Client Address: 526 South Church Street, Charlotte, NC 28202

Boring #: NI Sample #: SG-18 Sample Date: 5/13/13
Location: **See Below Offset: NI Elevation: NI
Sample Description: Gray Silt (ML) [Fly Ash]
Type and Specification S&ME ID # Cal Date: Type and Specification S&ME ID # Cal Date:
Balance (0.01 g) Grooving tool
LL Apparatus Grooving tool
Oven Grooving tool
Pan # Liquid Limit Plastic Limit
Tare #:
A Tare Weight
B Wet Soil Weight + A
C Dry Soil Weight + A
D Water Weight (B-C)
E Dry Soil Weight (C-A)
F % Moisture (D/E)*100
N # OF DROPS Moisture Contents determined
LL LL =F * FACTOR by ASTM D 2216
Ave. Average
One Point Liquid Limit
65.0
—] —— N Factor N Factor
60.0 +—— ——r— 20 0.974 26 1.005
=1 55.0 —r— 21 0.979 27 1.009
g _— = — == 22 0.985 28 1.014
5 ) _ = —— 23 0.99 29 1.018
Of ssopb———F—F+—F+—+—+— —— 24 0.995 30 1.022
L] = — = i =
g 40.0 — 25 1.000
R = —F—F— = ; =
§ - — = NP, I?Ion‘ Pla.stl.c
S — —— e B e e Liquid Limit
— ) — — — — Plastic Limit
= =t Plastic Index
20.0 ;s = Group Symbol ML
15 A # of Drops I Multipoint Method
— One-pOint MethOd D
Wet Preparation | |  Dry Preparation Air Dried Estimate the % Retained on the #40 Sieve:
Notes / Deviations / References: NI = No information provided.
**Sample Location: Cell 3 & 4 Structural Fill, Grid C2
ASTM D 4318: Liquid Limit, Plastic Limit, & Plastic Index of Soils
Jennifer Olsen 4%%-;{06‘"’ 5/24/2013 Kyle Baucom '@;/}
Technician Name Date Technical Responsibility Date
This report shall not be reproduced, except in full, without the written approval of S&ME, Inc.
S&ME, INC. - Corporate 3201 Spring Forest Road 1356-11-032 Phase 03 SG-18 Plxlsx

Raleigh, NC. 27616 Page 1 of 1



Form No. TR-D422-3

Revision No. 0
Revision Date: 02/20/08

£ S&ME

Particle Size Analysis of Soils

ASTM D422 Quality Assurance
S&ME, Inc. ~ 9751 Southern Pine Boulevard ~ Charlotte, NC 28273
S&ME Project #: 1356-12-021 Phase 01 Report Date: 5/24/13
Project Name: Marshall Ind. LF No.I - Cells3 & 4 Test Date(s): 5/15-24/13
Client Name: Duke Energy
Address: 526 S. Church St., Charlotte, NC 28202
Boring #: N1 Sample #: SG-18 Sample Date: 5/13/13
Location: **See Below Offset: NI Elevation: N1
Sample Description: Gray Silt (ML) [Fly Ash]
1.5" 1" 3/4" 172" 3/8" #4 #10 #20 #40 #60  #100 #200
T =TT
i -sLu% 11— ™ — -
- - I I - — \\L
80 -\
Lo \
0% \
.én 60% \
& 3004
£ \
(1L \
A \
300 \\
—1}", —
L] A\ <
oo .
\\«.
— + + +
100 10 1 0.1 0.01 0.001
Particle Size (mm)
Cobbles < 300 mm (12") and > 75 mm (3") Fine Sand < 0.425 mm and > 0.075 mm (#200)
Gravel <75 mm and > 4.75 mm (#4) Silt <0.075 and > 0.005 mm
Coarse Sand <4.75 mm and >2.00 mm (#10) Clay < 0.005 mm
Medium Sand < 2.00 mm and > 0.425 mm (#40) Colloids < 0.001 mm
Maximnm Particle Size: #40 Gravel: 0.0% Silt 80.7%
Silt & Clay (% Passing #200):  92.2% Total Sand: 7.8% Clay 11.5%
:nt Relative Density (Assumed) 2.100 Moisture Content 24.9% Colloids ND
Liquid Limit NP Plastic Limit NP Plastic Index NP
Coarse Sand: 0.0% Medium Sand: 0.1% Fine Sand: 7.8%
Description of Sand and Gravel Rounded O  Angular Hard & Durable Soft O Weathered & Friable O
Mechanical Stirring Apparatus A Dispersion Period: 1 min. Dispersing Agent: Sodium Hexametaphosphate: 40 g./ Liter
References / Comments / Deviations: ASTM D 4318, D 854, D 2487 **Sample Location: Cell 3&4 Structural Fill NI =No information provided,

Technician Name: Jennifer Olsen dﬂm@, ;{f)a-c« Date: 5/24/13

Kyle Bancom é /Z é ;Q —~—— Staff Professional E/‘/f& 23
Technical Responsibility Signature Position Date

This report shall not be reproduced, except in full, without the written approval of S&ME, Inc.

S&ME, Inc. - Corporate 3201 Spring Forest Road 1356-11-032 Phase 03 SG-18 Hydro.xlsx
Raleigh, NC. 27616 Page 1 of 1
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Form No. TR-D698-2
Revision No. : 0
Revision Date: 11/21/07

Moisture - Density Report

S&ME Project #: 1356-11-032 Phae 03 Report Date: 5/31/13

Project Name: Marshall Industrial Landfill No. 1 - Cells 3 & 4 Test Date(s): 5/29-31/13
Client Name: Duke Energy

Client Address: 526 South Church Street, Charlotte, NC 28202

Boring #: N1 Sample #: SG-18 Sample Date: 5/13/2013
Location: **See Comments Offset: NI Depth: NI
Sample Description: Gray Silt (ML) [Fly Ash]

S

Moisture-Density Relations of Soil and Soil-Aggregate Mixtures

Natural
Moisture 24.9%
Content

Liquid Limit
Plastic Limit
Plastic Index

100.0%

Dry Density (PCF)

378" 100.0%
#d 100.0%
#10 100.0%
#20 100.0%
#40 99.9%

Bulk Gravity
% Moisture
% Oversize

MDD
Opt. MC

Moisture-Density Curve Displayed: Fine Fraction Corrected for Oversize Fraction (ASTM D 4718) O
Sieve Size used to separate the Oversize Fraction: #4 Sieve [X] 3/8 inch Sieve O 3/4 inch Sieve O

Mechanical Rammer Manual Rammer O Moist Preparation O Dry Preparation [XI
: 1S Not Provi

- g -
Kyle Baucom /% é/d/\-——-\,/—” Staff Professional £, /5 /
Technical Responsibility 7 / Signature Position Date

This report shall not be reproduced, except in full, without the written approval of S&ME, Inc.

S&ME,Inc. - Corporate 3201 Spring Forest Road 1356-11-032 Phase 03 SG-18 Proctor.xlsx
Raleigh, NC. 27616 Page 1 of 1



Form No. TR-D698-1
Revision No. 0
Revision Date: 11/21/07

Moisture - Density Relationship

ASTM D558, D698, D1557, AASHTO T99, T180 Quality Assurance
Project #: 1356-11-032 Phae 03 Report Date: 5/31/13
Project Name: = Marshall Industrial Landfill No. 1 - Cells 3 & 4 Test Date(s) 5/29-31/13

Client Name: Duke Energy
Client Address: 526 South Church Street, Charlotte, NC 28202 . 4
Boring #: NI Sample #: SG-18 Sample Date: 5/13/2013
Location: **See Comments Offset: NI Depth: NI

Sample Description: Gray Silt (ML) [Fly Ash]

160.2

A. Tare Weight

B. Wet Wt + Tare Wt 1047.4 1171.0 1121.7 1108.6 1162.6
C. Dry Wt. + Tare Wt. 891.0 972.3 918.7 888.7 915.4
D. Water Weight 156.4 198.7 203.0 219.9 2472

755.2
32.7%

E. Dry Weight
F. Moisture Content

G. Wt of Soil + Mold

H. Wt. of Mold 4279 4279 4279 4279 4279
I. Wt. of Soil (g. or lbs.) 1396 1454 1508 1511 1499
J. Wt of Soil (Lbs.) 3.078 3.205 3.325 3.331 3.305
K. Mold Volume Factor 30.02 30.02 30.02 30.02 30.02

L. Wet Density (PCF)
M. Dry Density (PCF)

References / Comments / Deviations: *ND = Not determined *NI = Information was not provided

N/ 5/31/2013

Jennifer Olsen
Certz_'/{cation Type/No. Date

Technician Name

Kyle Baucom /g % Z&M f/ﬁ/&(;f— 5;70"\/’5?'%?/ (/{// 3

Technical Responsibility Signature J I position” Date

This report shall not be reproduced, except in full without the written approval of S&ME, Inc.

S&ME, Inc. - Corporate 3201 Spring Forest Road 1356-11-032 Phase 03 SG-18 Proctor.xlsx
Raleigh, NC. 27616 Page I of 1



1 (75-135 PCF) BP21.301.GPJ LOG-LAB.GDT 4/30/13
p— — — —

ESP_COMPACTION

DRY DENSITY, pcf

135
\
\
130 \ Project Marshall Ash Landfill Density Testing
Terrell, North Carolina
\
125 \
\\ Sample I.D. S-1
Source of Material Cell #3
\ .
120 \\ Description of Material Grayish Black Ash
\
\
\Test Method ASTM D698 - Procedure A
115 \
TEST RESULTS
Maximum Dry Densit _80.6 PCF
\ y y
110 \ Optimum Water Content __ 27.5 %
\
\
\\
105 \
N\
\
100 \\
\\ CURVES OF 100% SATURATION
FOR SPECIFIC GRAVITY EQUAL TO:
\ 2.80
95
\ 2.70
90 \
AN
85 w\\
N\
AN
\\
T N
80 o N \\\
,U// \\
A
P
75 o~
0 10 15 20 25 30 35 40 45

WATER CONTENT, %

3475 Lakemont Boulevard
Fort Mill, South Carolina
Telephone: 803.802.2440
Fax: 803.802.2515

MOISTURE-DENSITY RELATIONSHIP

Project: Marshall Ash Landfill Density Testing
Location: Terrell, North Carolina
Number: BP21.301




Moisture - Density Relationship

Test Methods ASTM D 698, D 1557, D2216, AASHTO T99, T180, T265

Project No: E4-BP21.301 Project Name:

Lab No: 3960 Marshall Ash Landfill

Sample No: S-1, Cell #3

Date: 4/29/2013

Tech: T. Summers

*Soil Description: Grayish Black Ash

Type and Specification ESP ID# Cal. Date: Type and Specification ESP ID# Cal. Date:
Balance (0.1 g) C-1B 1/30/2013 Compaction Mold 6A-4 1/18/2013
Balance E-1C 1/30/2013 Compaction Hammer TA-2 9/7/2012
Straightedge 8C 1/16/2013 Oven ESP-2 2/1/2013
Sieve #4 3G 9/30/2012
Proctor Method Determination D698 Method A
Date: Tech:
Proctor Workout 4/27/2013 T. Summers
Point Number 1 2 3 4 5 6 8
Weight Soil and Mold (g)] 5562 5658 5720 5766 5740
Weight of Proctor Mold (g)| 4220 4220 4220 4220 4220
Weight of Soil in Mold (g)| 1342 1438 1500 1546 1520
Weight of Soil in Mold (Ibs)[ 2.959 3.170 3.307 3.408 3.351
Volume of Mold (cu.ft.).0001| 0.0332 0.0332 0.0332 0.0332 0.0332
Wet Unit Weight (pcf)| 89.1 95.5 99.6 102.7 100.9
Moisture Can No
Weight of Can| 85.65 79.58 79.51 87.36 81.45
Weight of Wet Soil & Can| 586.75 674.25 697.48 646.3 639.11
Weight of Dry Soil & Can| 509.18 565.98 572.29 525.4 509.41
Weight of Water| 77.57 108.27 125.19 120.9 129.7
Weight of Dry Soil| 423.53 486.4 492.78 438.04 427.96
Moisture Content (%)| 18.32% | 22.26% | 25.40% | 27.60% | 30.31%
Dry Unit Weight (pcf)] 75.3 78.1 79.4 80.5 77.5
Comments: o q
Tony Summers (s Y. Bpremra AMRL - N/A 42912013
Technician Name Signature Certification Type/No. Date
David A. Bixler Il, PE Sr. Project Engineer 4/29/2013
Technical Responsibility Signature Position Date

Form ESP-L-01.04__Rev. 03__7/24/09

Moisture-Density Relationship




1 (75-135 PCF) BP21.301.GPJ LOG-LAB.GDT 4/30/13
p— — — —

ESP_COMPACTION

DRY DENSITY, pcf

135
\
\
130 \ Project Marshall Ash Landfill Density Testing
Terrell, North Carolina
\
125 \
\\ Sample I.D. S-2
Source of Material Cell #4
\ .
120 \\ Description of Material Grayish Black Ash
\
\
\Test Method ASTM D698 - Procedure A
115
\
TEST RESULTS
\ Maximum Dry Density _90.8 PCF
110 Optimum Water Content __20.8 %
\
\
\\
105 \
N
\
100 \\
\\ CURVES OF 100% SATURATION
FOR SPECIFIC GRAVITY EQUAL TO:
\ 2.80
95
\ 2.70
N\ 2.60
4/"—\\ /
90 P < \\
//‘ \. \
o
85 w\\
N\
AN
\\
N
80 .
N,
N
75
0 10 15 20 25 30 35 40 45

WATER CONTENT, %

3475 Lakemont Boulevard
Fort Mill, South Carolina
Telephone: 803.802.2440
Fax: 803.802.2515

MOISTURE-DENSITY RELATIONSHIP

Project: Marshall Ash Landfill Density Testing
Location: Terrell, North Carolina
Number: BP21.301




Moisture - Density Relationship

Test Methods ASTM D 698, D 1557, D2216, AASHTO T99, T180, T265

Project No: E4-BP21.301

Lab No: 3961

Sample No: S-2, Cell #4

Project Name:
Marshall Ash Landfill

Date: 4/26/2013

Tech: T. Summers

*Soil Description: Grayish Black Ash

Type and Specification ESP ID# Cal. Date: Type and Specification ESP ID# Cal. Date:
Balance (0.1 g) C-1B 1/30/2013 Compaction Mold 6A-4 1/18/2013
Balance E-1C 1/30/2013 Compaction Hammer TA-2 9/7/2012
Straightedge 8C 1/16/2013 Oven ESP-2 2/1/2013
Sieve #4 3G 9/30/2012
Proctor Method Determination D698 Method A
Date: Tech:
Proctor Workout 4/25/2013 T. Summers
Point Number 1 2 3 4 5 6 8
Weight Soil and Mold (g)] 5649 5783 5851 5891
Weight of Proctor Mold (g)| 4220 4220 4220 4220
Weight of Soil in Mold (g)| 1429 1563 1631 1671
Weight of Soil in Mold (Ibs)[ 3.150 3.446 3.596 3.684
Volume of Mold (cu.ft.).0001| 0.0332 0.0332 0.0332 0.0332
Wet Unit Weight (pcf)| 94.9 103.8 108.3 111.0
Moisture Can No
Weight of Can| 87.69 87.85 81.69 85.8
Weight of Wet Soil & Can| 749.49 688.3 669.38 805.83
Weight of Dry Soil & Can| 683.18 596.05 573.79 656.29
Weight of Water| 66.31 92.25 95.59 149.54
Weight of Dry Soil| 595.49 508.2 492.1 570.49
Moisture Content (%)| 11.14% | 18.15% | 19.42% | 26.21%
Dry Unit Weight (pcf) 85.4 87.8 90.7 87.9
Comments: o q
Tony Summers (s K NV IO 4/26/2013
Technician Name Signature Certification Type/No. Date
David A. Bixler Il, PE Sr. Project Engineer 4/26/2013
Technical Responsibility Signature Position Date

Form ESP-L-01.04__Rev. 03__7/24/09

Moisture-Density Relationship




Cells1 & 2 OperationsLaboratory Test
Results







Form No. TR-D698-1

Revision No.

Revision Date: 11/21/07

S&ME

Moisture - Density Relationship

ASTM D338, D698, DI1357, AASHTO T99, T180 Onality Assurance
S&ME, lnc. ~ 9751 Southern Pine Boulevard ~ Charlotte, NC 28273
Project #: 1356-11-016 Phase 1 Report Date: 8/24/11
Project Name: ~ Marshall Steam Station-Landfill Testing Services Test Date(s) 8/22-24/11
Clieat Name: Duke Energy '
Project Address: Terrell, NC
Boring #: NA Sample #: S-1 Sample Date: 8/10/2011
Location: Cell 2-D9 Offset: NA Depth: Bulk
Sample Description: Fly Ash
Type and Specification S&ME 1D # Cal Date: Type and Specification S&EME ID # Cal Dote:
Balance (0.1 g) 22182 6/8/2011 Compaction Mold 20231 12/29/2010
Balance 22182 6/8/2011 Compaction Hammer 20222 6/6/2011
Straightedge 20124 6/15/2011 Oven 10844 7/25/2011
Sieve 3599 4/12/2011
Water Content Water Content requires GP 2 Balance (0.1 gram Readability). Check:
ASTM D2216 [X AASHTO T265 O ASTM D4959 O ASTM D4643 O
Water Added:
Tare #: EL ILG MDJ G JRC B
A. Tare Weight A. 161.5 162.5 180.0 157.4 156.0 156.7
B. Wet Wt + Tare Wt B. 726.0 870.6 672.5 704.2 680.0 988.7
C. Dry Wt. + Tare Wt. C. 631.7 731.1 566.7 569.2 545.3 761.3
D. Water Weight B-C 94.3 139.5 105.8 135.0 134.7 2274
E. Dry Weight C-A 470.2 568.6 386.7 411.8 389.3 604.6
F. Moisture Coateat 100*D/E]  20.1% 24.5% 27.4% 32.8% 34.6% 37.6%
Compaction Data Requires a GP 5 Balance for ASTM (1 gram or .0022 Lb. readability).  Check:
ASTM D558 O ASTM D 698 ASTM D1557 O AASHTO T99 O AASHTO T180 O
Method A X Method B Method C O Method D (ASTM 1978) O AASHTO Mcthod D O
G. Wt of Soil + Mold G. 5520 5579 5617 5711 3780 5700
H. Wt. of Mold H. 4254 4254 4254 4254 4254 4254
1. Wt. of Soil (g. or Ibs.) G-H 1266 1325 1363 1457 1526 1446
J. Wt of Soil (Lbs.) 1/453.6 or 1 2.791 2.92] 3.005 3.212 3.364 3.188
K. Mold Volume Factor K. 30.16 30.16 30.16 30.16 30.16 30.16
L. Wet Density (CF) K 84.2 88.1 90.6 96.9 101.5 96.2
M. Dry Deusity (PCF) L/(1+F) 70.1 70.8 71.1 73.0 75.4 69.9
Sieve Size used to separate the Oversize Fraction: #4 Sieve X 3/8 inch Sieve [ 3/4 inch Sieve O
Mechanical Rammer X Manval Rammer O Moist Preparation x] Dry Preparation O

References / Comuments / Deviotions:

ASTM D 4318, D 834, D 2487, C 127

Oven Temperature Set at 60C

Karen Warner CMAAA?@AA«. NICET 117900 8/24/2011

Technician Name Sigtature Certification Type/No. Date
William Harrisoa %ﬁi—%ﬂ&)\ /fg.g,) Staff Professional 1129/12-
Technical Respounsibility Signature Position Dafe

This report shall not be reproduced, except in fill withowt the writtenr approval of S&ME, lnc.

S&ME, Inc. - Corporate 3201 Spring Forest Road

Raleigh, NC. 27616

1356-11-016 Phase 1 S-1 Proctor.xis

Page | of |







Forin No. TR-D6Y8-1
Revision No. 0
Revision Date: [1721/07

Moistnre - Density Relationship

ASTM D338, D698, DI537, AASHTO T99, T180 Quality Assnrmnce
= & S&ME, Inc.~ 9751 Sonthern Pine Bonlevard~Charlotte, NC 28273
Project #: 1356-11-016 Phase [ Report Date: 9/26/11
Project Name:  Marshall Steam Station - Landfill Testing Services Test Date(s) 9/19-26/11
Client Name: Duke Energy Amended Report
Client Address:  Charlotte, NC o
Boring #: NA Sample #: S-2 Sample Date: 9/8/201 1
Location: Cell 2-F12 Offset: NA Depth: NA
Sample Description: Fly Ash
Type and Specifi eation - S&ME 1D 4 Cal Date:  Type and Specification S&MEID# Cal Date:
Balance (0.18) - 22182 6/8/2011° . Compaction Mold 20231 12/29/2010
Balance Tt 22182 - 6/82011 1 Compaction Hammer - 20222 6/6/2011
Stralghtedge ST 20124 0 6/15/2011 Oven - 10844 7/2/2011
Sigve ‘ T 3599 -:;;;_j_ 4/12/2011 _
Water Ccmtent “Water Content requires GP 2 Balance (0.1 gram Readablllty) " Check:
AASHTO T265: EI ASTM D4959 O ASTM Dd643 O
Water Added: ‘ A

PO Tare #: JLG PTL | JRC [+ G
A. Tare Weight 163.0 168.3 156.6 157.5
B. Wet Wt + Tare Wt ‘B. 799.2 775.0 756.7 771.9
C. Dry Wt. + Tare Wt. C. 678.5 647.5 621.5 620.9
D. Water Weight B-C 120.7 127.5 1352 151.0
E. Dry Weight C-A 5135 4702 1649 4634
F. Molsture Content 100*D/E 23.4% 26.6% 29.1% 32.6"%

"Chu:l\ 1000/1000 _
I AASHTO T180 0

ASTMD1557 00 )
Method C T3 Method D (ASTM 1978) O

Melhod___fB' &

Méthod A [ . AASHTO Method B O
G. Wt of Soil + Mold G. 5661 5728 5738 5714
H. W1, of Mold H, 4253 4233 4253 4253
1. Wt. of Soil (g. or Ibs.) G-H 1408 475 1185 1461
J. Wt of Soil (Lbs.) CT/d433.6 or L 3.104 3.252 3.274 3.221
K. Mold Volume Factor K. 30.16 30.16 30.16 30.16
L. Wet Density (PCF) K 93.6 98, | 08.7 97.1
M. Dry Density (PCF) LI(1+F) 75.9 77.5 70.5 73.2
Sigve Size'used to separate the Oversize Fraction: #4 Sieve @ 3/8 ineh Sieve O 3/4 inch Sieve O
Mechanjcal Rammer X Manual Rammer O Moist Preparation O Dry Preparalion 3]
References / Comutents / Deviations: AASTM D318, D 834, D 2487. C 127
Oven Temperature Set at 60C,
-/
ICaren Warner ? NICET 117900 9/26/2011
Fechuiciean Name . Sign:ffrrrc Certification Type/No. Date
William Harrison Z/%u%,‘é&d(ﬁﬂ’) Project Engineer JAHZ}Z-
Techuical Responsibility Signennre Positian Date

This report shall not e reprodnced, except in fill withont the written approval of S&ME, Ine.

S&ME, Inc. - Corporate 3201 Spriug Forest Road 1336-11-0116 Plase | §-2 Proctor.xls
Raleigh, NC. 27616 Page ! of 1






Formn No. TR-D698-1
Revision No. 0 . . . .
Revision Date: 11/21/07 Moisture - Density Relationship

ASTMD558 D698, D1537, AASHTO T99, TISO

%S&ME

Quali{y Assurence

Pfoject i

10263111

1356—11-016 Ph 1 Report Date.
Project Name:  Marshall Steam Station - Landfill Testing Services Test Date(s) 10/31/11
Client Name: Duke Energy = Do TE ‘
Client Address: Charlotte, NC T N T
Boring #: NI Sample #: 3 Sample Date: 10/20/2011
Location: Cell2 - A110 Offset: NI Depth: N1
Sample Description: F ly Ash
Type.and Specg“ cai‘r’o’i? S&ME ID# . CalDote: = Type and Specification - S&MEID#: . Cal Date:
Balance (0.1g) =~ © 22182 © 6/8/2011 - Compaction Mold 20231 12/29/2010
Ralance o 1722182 6/8/2011 Compactlon Hammer 20222 6/6/2011
Straightedge . = C 2012400 6/15/2011 77 Oyen -l _ 22151 10/4/2011
Sieve #d . o 10939 -10/4/2011 ' R
Water Conteut : “Water Content reqmres GP 2 Balance (0 L'gram Readabllzty) Check:

AASHTO T265"‘D £ ASTM D4959 O

ASTM D4643 El

Water Added: =250 S2000 150 7 350 . Natural -
' Tare #: -G 18 699 DLB. PTL - | :
A. Tore Weight A, 157.8 158.6 155.0 160.3 165.2
B. Wet Wt + Tare Wt B. 944.3 085.8 1071.8 589.5 1685.0
C. Dry Wi. + Tare Wt. C. 772.5 818.5 890.8 846.1 1331.5
D. Water Weight B-C 171.8 167.3 172.0 143.4 353.5
E. Dry Weight C-A 614.7 659.9 744 .8 685.8 1162.3
F. Moisture Content 100*DVE| 27.9% 25.4% 23.1% 20.9% 30.4%
Compactioa Data Requires a GP 5 Balance for ASTM (1 gram or’.0022 Lb. readability).  Check:
ASTM D338 O ASTMD 698 = ASTM D1357 10 AASHTO T99 O AASHTO T180 |
Method A X Method B O Methnd C (| Method D (ASTM 1978) O AASHTO Method D 1
G. Wt of Soil + Mold G. 5766 5782 5727 5679 5778
H. Wt. of Mold H. 4252 4252 4252 4252 4252
1. Wt. of Soil (g. or |bs.) G-H 1514 1530 1475 1427 1526
J. Wt of Soii (Lbs.) 1/453.6 or I 3.33 3.373 3.252 3.146 3.364
K. Mold Volume Factor K. 30.16 30.16 30.16 30.16 30.16
L. Wet Density (PCF) T*K 100.7 101.7 08.1 54.9 101.5
M. Dry Deasity (PCF) LI(1+F) 78.7 81.1 79.7 78.5 77.8
Sieve Size nsed to separate the Oversize Fraction: #4 Sieve X 3/8 inch Sieve O - 3/4 inch Sieve O

Mechanical Rammer [ Manual Rammer [ Moist Preparaticn O Dry Preparation 3|
References / Comments / Deviations: *ND = Not determined *NI = Information was not provided
Jennifer Olsen %LMA/ NICET/117926 10/31/2011
Technicion Nome Fnature Certification Type/No. Date
- . . Dy = ) /
William Harrison %%u 4/:1:;'.44_., Rake Fro k=4- Eaﬁlw@?f 1/ fle
Technical Responsibility Signatire Position Date

This report shall wot be reproduced, except in fill without the written approval of S&EME, Inc.
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Farm No. TR-D598-2

Revision No. : 0 Moisture - Density Report %S&M E

Revision Date: 11/21/07

QOuality Assuratce

Repc;ff Date

S&ME Project #: 1356-11-016 Ph. 1 1/6/12
Project Name: Marshall Steam Station - Landfill Testing Services Test Date(s): 1/4-6/12
Client Name: Duke Energy

Client Address: Charlotte, NC e
Boring #: N1 Sample #: S-4 Sample Date: 12/2/2011
Location: Cell 2 - Sample 4 Offset: NI Depth: N1

Sample Description: Black Fly Ash

Natral
Moisture Nb
Content

Liguid Limit
Plastic Limit
P!astrc [nde\

;aaa

/ Passmg

374"
38"
i+ 100.0%
#10
#20
#40
#200

_ Oversize Fraction™

: = Bulk Gravity

3 35.0 400 % Maoisture
S - Gy S % Oversize

o2 dMoisture Content (%6)] 00 L s MDD
Moisture-Density Curve Displayed: Fine Fraction [ Carrected for Oversize Fraction (ASTM D 4718) O
Sieve Size used to separate the Oversize Fraction: #4 Sieve X 3/8 inch Sieve O 3/4 inch Sieve O
Mechanical Rammer B3 Manual Rammer O Moist Preparation O Dry Preparation X1
References/ ﬁ'anunenls/peviaﬁans; . *ND =N, "d_ctcnnined '?'Nl =Informulion was not provided

: Laboratory Dctenmnatmn of Waler( lura) Content of‘ Soil and ROLk hy Mass
AS1 M:D 698 Laboratory Compaction Characteristics of Soil Usmg Standard Effort:

William Harrison %M@@ Rt Frsroed Eocpmoen 29/

Techuical Responsibility Signature Positfon Date
This report shall nol be reproduced, except in full, without the werittenr approval of S&ME, hic.
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Form No. TR-D698-1
Revision Na. 0
Revision Date: 11/21/07

> S&ME

Tity Assurance

Moisture - Density Relationship

ASTMD538 D698 Dl557 AASHTO 799 T]SU

Project #: 1356-11-016 Ph. 1 Report Date: 1/6/12
Project Name:  Marshall Steam Station - Landfill Testing Services Test Date(s) 1/4-6/12
Client Name: Duke Energy

Client Address: Charlotte, NC

Boring #: NI Sample #: S-4 Sample Date: 12/2/2011
Location: Cell 2 - Sample 4 Offset: N1 Depth: NI

Sample Description: Black Fly Ash

A. Tare Weight
B. Wet Wt + Tare Wt

F. Moisture Content

C. Dry Wt. + Tare Wt. 703.4 806.3
D. Water Weight 180.0 170.2 181.6 146.7
E. Dry Weight 649.2 558.8 548.3 652.4

27.7% 30.5% 22.5%

Mcthod D (ASTM 1978)

G. Wt of Soil + Mold 5707 3719 5702 5600
H. Wt of Mold 4252 4252 4252 4252
1. Wt. of Soil (g. or Ibs.) 1455 1467 1450 1348
J. Wt of Soil (Lbs.) 1/4: 3.208 3.234 3.197 2.972
K. Mold Volume Factor 30.16 30.16 30.16 30.16
L.. Wet Density (PCF) 96.8 97.5 96.4 89.6
M. Dry Density (°CF) 75.8 74.7 724 73.1
Sieve Size used to separate the_O' B 318 mch Sieve O 0.7 3/4 inch Sieve, O .
Mechan;cal Ruammer X MuanE Rammer EI R mst Preparalmn 0 Dry Preparation - X~
References / Comments / Dewauans. *ND = Not determmed *NI = In formutlon was not prowded
Jennifer Olsen %_&ﬁ_/ NICET/117926 1/6/2012
Technician Nawme Sthature Certification Type/No. Date
William Harrison Z%@%ﬂé’w B p(J f;mm@er f24fiz.
Teclmical Responsibility Signature PEsition Date

This report shall not be reproduced, except in full withont the written approval of S&ME, Inc.

S&ME, Inc. - Corporate 3201 Spring Forest Road

Raleigh, NC. 27616
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Form No. TR-D698-2
Revisian Na. : ) . . S&ME
Moisture - Density Report %

Revision Date: 11/21/07

Quality Assurance

S&ME Project #: 1356-11-016 Ph. 1 Report Date: 1/23/12
Project Name: Marshall Steam Station - Landfill Testing Services Test Date(s): 1/19-23/12
Client Name: Duke Energy o -

Client Address: Charlotte, NC ‘ .. =
Boring #: NI Sample #: S-5 Sample Date: 1/12/2012
Location: Cells 1/2 Offset: NI Depth: NI

Sample Description: Black Fly Ash

Natural
Maisture ND
Cantent

ND
Plastic Limit ND
Plastic Index ND

Bulk Gr&viiy
% Maisture

300

TR AR S % Oversize
Moisture Content (%)} MDD
- e m— e Opt. MC
Moisture-Density Curve Displayed: Fine Fraction X Corrected for Oversize Fraction ({ASTM D 4718y O
Sieve Size used to separate the Oversize Fraction: #4 Sieve [X] 3/8 inch Sieve O 3/4 inch Sieve O
Mechanical Rammer X Manual Rammer O Moist Preparation O Dry Preparation Xl
References / Comments / Deviations: ... *ND=Not determined “*N1 = Information was fiot provided :

nboratory 'Délerrﬁinal'iq'@j' of Waler (
oratory. Compaction Characteristic:

Kyle Bancom é@ &g Sﬁr#?fafessfamml J/'B/fl
Technical Responsibility Signature Position Date

This report shall not be reproduced, excepi in full, withont the writien approval of SEME, Inc.
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Moisture - Density Relationship
ASTM D558, D698, D1557, AASHTO T99, TI80
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